
1264382-R8SDMS / SA/CC. O 

HYDROGEOLOGICAL INVESTIGATION OF THE 

A S A R C O E A S T HELENA P L A N T 0 0 8 1 2 1 2 

ADMINISTRATIVE RECORD 
SF FILE NUMBER 

WATER RESOURCES 
MONITORING PLAN 

ASARCO Incorporated 
E A S T H E L E N A P L A N T 

H Y O f l O M E T R l C S _ J 



I " = 5 0 0 ' 
T ASARCO PLANT AREA 

SCALE 

'OOOj 0 IQOO' 2000' 3 0 L ° 1 _ _ ^ J 0 0 ' 

Source of Base: U.S. Geological Survey, | :62,500, East 
Helena , 1950. 

ASARCO INCORPORATED 
EAST HELENA, MONTANA 

Drawn J .H.D. 

Checked J G 
Appfnu»rt M.K.B. 

n n , . 1 2 / 1 5 / 8 3 

PLAN MAP 
OF ASARCO EAST HELENA 

PLANT AREA 

S H E E T NO. 

1 
HYDROMETRICS 

C O N S U L T I N G S C I E N T I S T S A N D E N G I N E E R S 

H E L E N A , M O N T A N A 



18. Strat ton 18. Ho isnne 
19. Tipton 19. Horn j C o x c . 
20. Tusler 20. Hysel l 2 Flage 
21. Walker 21. Johns 3 F o x 

22. K 1 n 9 4. Nordstrom 
23. Knott 5 R 1 c k s 

2*. M a r k s 6. Romasko 
25. Murdock 7 yetsch 

8. Wlebeck 

LEGEND 

® WELLS SAMPLED FOR WATER QUALITY 

9 WELLS NOT SAMPLED 

A SURFACE WATER SAMPLE SITE 

NOTE: SITES TO BE SAMPLED IN THE WATER 

RESOURCES MONITORING PLAN ARE 

HIGHLIGHTED (# $ A ) 



1 • • 'I'.- / U # * » . 

LOCATION MAP 

INSET A INSET B 

1. Clog 1. Adams 26. O'Br ien 
2. Dai ley 2. Anderson 27. Palmer 
3. Delong 3. Armstrong 1 28. Parker 
4. Fer l l cka 4. Armstrong 2 29. Pope 
5. Gentry 5. Blalock G. 30. Qu l l l en 
6. Hokanson 6. Blalock J . 31. Rill 
7. Llpes 1 7. Brannlng 32. Rudolph 
8. Upes 2 8. Chovanak 33. Shannon 
9. Marron 9. Chrest 34. Street 

10. McKeehan 10. Couslneau 35. Tapl fn 
11. Mi l legan 1 11. Cox 36. Van D1est 
12. MlUegan 2 12. Cox W. 37. Vestal 
13. Olson J 13. Oullum 38. Wil l iams R. 
14. Petan 11. F isher 39. Wi l l is 
15. Pugh 15. Furlos 
16. Stern 1 16. Gipe 
17. Stern 2 17. Hamburg INSET C 
18. Stratton 18. Holst lne 
19. Tipton 19. Horn 1. Cox C. 
20. Tusler 20. Hysel l 2. Flage 
21. Walker 21. Johns 3. Fox 

22. King 4. Nordstrom 
23. Knott 5 . Ricks 
24. Marks 6. Romasko 
25. Murdock 7. Vetsch 

8. Wlebeck 







W bT. LI rr 

MOL geot 
lieber 

Radio 
T o w e r s nor!* 

^ H o l r n e ^ 

mac 
)wick 

y/ Jensen Al-
jyD \ \ Jensen A2 

^ i ^Lamp 
pLar iping,| 

Ranch 
Manion— 

® 
Convey 

Jean 

> : 

Lacasa 3 

Lacasa 2 

Lacasa i 

Numerous Wells S e e / 
Inset] C / 

3819 A 

^Armagost 

Lacasa 4 

No Name1 

, s-4000 











[[ Grave! Pit W E. Helena 1^ 

® 
Summers 

Baptist Church > 

a— 
Burnham 2\ (fti 

786 

ravel Pit 2^ 

J_emine I 
iLemine 

PPC-IO 

Iume5 

® Dyson 

® E . Hnlena 2 
®St . CI:iir White 

Moi geot 

/ / ' Jackso 

Radio 
powers con^ 

387i ume, 

®Holme^ ; / / 

W 

us Wells See 

Jensen 
finnecker 

4& 

rcS> <5> 
a 

s 

Si mac 
C y " Conwick 

Lampingj D 3 

1 

Ub Vpta t iOn glfc ®Lamping 0 I V 
~-.4iffman °S//- ®L°<T>P4 D 4 # I 

MI 

1 

y/ Jensen AI 
Lamping^) J: Jensen A2 

arinpmg,, 
Rar ch 

i(rLamping C 

Ma'nion 

Hoff 

rNumirous Wells 
Inset) C 

Wegnei 
•iDartrm 

Lamping R 
E. H 
Fins 

?ler 
ad; 

E— 7̂1 

Wegner 

lohnson 2 / 39! 
Johnson 3 



®Eby 

Grave! Pit^y E. Helena 

, Reynolds 

786 

Burnham 2V ($i 
ravel Pit ^ 

.Lemine I 
iLemine 

PPC-IO 

lume? 
4> 

D I T C H 

H*m ^ • ̂* 
II 
II 

: -

/ ' 

® Dyson 

®E. Hi! 
St. Cl iir 

Moi geot 

lena 2 

Radio 
Towers 

^Summers 

Baptist Church / 
Q — 

White 
7# 

/to 
V Jackso 

X 

Carlstoi 

^Holm<& ; / / v® 

387* 



ASARCO PLANT AREA 

SCALE 

IQOCy ^ 0 _ _ _ ^ ^ r g ^ ^ ^ j g o g ^ ^ ^ g ^ g ^ 4000' 

Source of Base: U.S. Geological Survey, 1: 62,500, East 
Helena , 1950. 

ASARCO INCORPORATED 
EAST HELENA, MONTANA 

D r a w n J . H . D . 

Approved M K B 

n n t . 1 2 / 1 5 / 8 3 

PLAN MAP 
OF ASARCO EAST HELENA 

PLANT AREA 

S H E E T NO. 

1 
HYDROMETRICS 

C O N S U L T I N G S C I E N T I S T S A N D E N G I N E E R S 

H E L E N A , M O N T A N A 



Station 



INSET A INSET B 

1. Clog 1. Adams 
2. Datley 2. Anderson 
3. Delong 3. Armstrong 1 
4. Ferllcka • , Armstrong 2 
5. Gentry 5. Blalock G. 
6. Hokanson 6. Blalock J. 
7. Upes 1 7. Brannlng 
8. Llpes 2 8. Chovanak 
9. Marron 9. Chrest 
10. McKeehan 10. Couslneau 
11 . Mlllegan 1 11. Cox 
12. Millegan 2 12. Cox W. 
13. Olson J 13. Oul 1 uni 
14. Petan 14. Fisher 
15. Pugh 15. Furlos 
16. Stern 1 16. Glpe 
17. Stern 2 17. Hamburg 
18. Stratton 18. Holstlne 
19. Tipton 19. Horn 
20. Tusler 20. Hysell 
21. Walker 21. Johns 

22. King 
23. Knott 
24. Harks 
25. Murdock 

26. O'Brien 
27. Palmer 
28. Parker 

Pope 
Qu 111 en 
(Hit 
Rudolph 

33. Shannon 
34. Street 
35. Taplln 
36. Van Dlest 

Vestal 
Williams R. 

29 
30 
31 
32 

37. 
38. 
39. Willis 

INSET C 

1. 
2. 
3. 
«. 
5. 
6. 
7. 
8. 

Cox C. 
Flage 
Fox 
Nordstrom 
Ricks 
Romasko 
Vetsch 
Wlebeck 







WILSON DITCH HEADGA 





j1 ( i/2 MIL£ SCUTH 









Baptist Chui 



0081215 

HYDR0GE0L06ICAL INVESTIGATION OF THE ASARCO EAST HELENA PLANT 

WATER RESOURCES MONITORING PLAN 

Prepared By: 

ASARCO Incorporated 
East Helena Plant 

East Helena, Montana 59635 

With Technical Assistance From 

HYDROMETRICS 
2727 Airport Road 

Helena, Montana 59601 
406/443-4150 

March 2, 1984 



0081216 

CONTENTS 

Page 

LIST OF FIGURES, TABLES, APPENDICES AND PLATES 111 

INTRODUCTION 1 

EXISTING WATER QUALITY DATA 2 

GROUNDWATER 2 

SURFACE WATER 4 

PROCESS WATER 6 

WATER RESOURCES MONITORING 7 

GROUNDWATER 7 

Monitoring Frequency and Parameters 9 

Monitoring Well Construction 10 

SURFACE WATER 14 

Monitoring Frequency and Parameters 14 

SAMPLING AND MEASUREMENT METHODS 17 

SAMPLING 17 

WATER LEVELS 18 

FLOWS 18 

LABORATORY ANALYSIS AND QUALITY ASSURANCE 19 

SITE HYDROGEOLOGY 21 

AQUIFER IDENTIFICATION AND CHARACTERISTICS 21 

GROUNDWATER DEPTH AND MOVEMENT 22 

AQUIFER HYDRAULIC CHARACTERISTICS 22 

DATA PROCESSING AND REPORTING 24 

REFERENCES 25 

i i 



0031217 

LIST OF FIGURES 

Page 

FIGURE 1. PLAN MAP OF ASARCO EAST HELENA PLANT FACILITIES 3 

FIGURE 2. TYPICAL MONITORING WELL INSTALLATION USING 
PLASTIC CASING 12 

FIGURE 3. TYPICAL MONITORING WELL INSTALLATION USING 

DRIVEN STEEL CASING 13 

LIST OF TABLES 

TABLE 1. DESCRIPTION OF SURFACE WATER QUALITY 

SAMPLING SITES 5 

TABLE 2. PARAMETERS TO BE MONITORED IN WELLS AND SEEPS II 

TABLE 3. PARAMETERS TO BE MONITORED IN SURFACE WATER 16 
LIST OF APPENDICES 

APPENDIX 1. ASARCO PLANT AREA GROUNDWATER QUALITY DATA 26 

APPENDIX 2. ASARCO PLANT AREA SURFACE WATER QUALITY DATA 38 

APPENDIX 3. ASARCO PLANT PROCESS WATER QUALITY 83 

PLATE LIST 

PLATE L PLAN MAP OF ASARCO EAST HELENA PLANT AREA IN POCKET 



0081218 

HYDR0GE0L0GICAL INVESTIGATION OF THE ASARCO EAST HELENA PLANT 

WATER RESOURCES MONITORING PLAN 

INTRODUCTION 

Water resources monitoring in the v i c i n i t y of the ASARCO East Helena 

Plant i s part of a comprehensive e v a l u a t i o n , requested by p lant 

management, of the re la t ionsh ip of the plant and groundwater resources. 

A prel iminary evaluation of hydrogeology at the East Helena Plant was 

completed by Hydrometr ics i n January 1984. This recent repor t 

presented i n fo rma t ion on plant f a c i l i t i e s , hydrogeology, a wel l 

inventory, water resources and the plant water system and provided a 

good background for planning detai led monitoring and invest igat ion of 

hydrogeology of the plant s i t e area. 

The o b j e c t i v e of t h i s water resources mon i to r ing program w i l l be to 

obtain a comprehensive understanding of hydrogeological condit ions at 

the p lant s i t e and areas pe r iphe ra l to the p lan t . Elements of the 

invest igat ion include assembly and evaluation of ex is t ing water qua l i ty 

data; an extensive groundwater and surface water monitoring program 

and a technical evaluation of s i t e hydrogeology. This information also 

has been assembled for preparation of a Montana Groundwater Po l lu t ion 

Control System (MGWPCS) permit appl icat ion for the Montana Department 

of Health and Envionmental Sciences. 

1 



EXISTING WATER QUALITY DATA 
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In past years, considerable water quality data have been obtained from 

streams and groundwater in the vicinity of the ASARCO East Helena Plant 

area. Additionally, ASARCO has monitored the quality of process water 

on the plant site. As a background to the monitoring program, existing 

water quality data were obtained and reviewed. The following describes 

water quality in the general area of the plant. 

GROUNDWATER 

Groundwater q u a l i t y i n the Helena V a l l e y near East Helena has been 

discussed by Lorenz and Swenson (1951), Morel and and others (1976) and 

Morel and and Leonard (1930). Addit ional groundwater qual i ty data has 

been c o l l e c t e d by ASARCO and the USGS (Appendix 1). Typ ica l ground­

water from the shallow a l l uv i a l aquifer is a moderately hard to hard, 

calcium-bicarbonate type with low concent ra t ions of d i s s o l v e d s o l i d s 

and metals. Total dissolved so l ids leve ls are generally in the range 

of 200 to 500 m g / l . Groundwater of t h i s type i s acceptab le fo r 

i r r i ga t i on and domestic use and meets state and federal dr inking water 

standards (16.20.203 MCA; 40 CFR Parts 141 and 143). 

Water qua l i ty in seeps along the north edge of the slag dump (Figure 1) 

has also been monitored by ASARCO and the Montana Water Qual i ty Bureau 

(Appendix 1). In e a r l y 1979, s h o r t l y a f t e r s l ag dump s p r i n k l i n g was 

begun, seeps appeared in which water qual i ty was s im i l a r to the Lower 

Lake water used for spr ink l ing . 

2 
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In May 1981, f lood water deposi ted cons ide rab le sediment over the 

upstream seep. Flow from t h i s seep has apparent ly ceased. When the 

s p r i n k l i n g program was te rminated in 1982, water q u a l i t y of the 

remaining downstream seep improved and f lows s i g n i f i c a n t l y d e c l i n e d . 

The seep now flows only seasonally. 

SURFACE WATER 

Sur face water in the ASARCO East Helena P lant area inc ludes P r i c k l y 

Pear Creek and the Upper Lake. Water q u a l i t y of P r i c k l y Pear Creek 

both upstream and downstream of the plant has been monitored by ASARCO 

and the Montana Water Qua l i t y Bureau. Desc r i p t i ons of sampl ing 

s t a t i o n s are in Table 1 and a t a b u l a t i o n of water q u a l i t y data from 

stat ions approximately f i ve miles upstream to two miles downstream of 

the p lant i s in Appendix 2. The stream has been sampled along i t s 

ent i re length by the Water Quali ty Bureau pe r iod ica l l y from 1973 to the 

present . Parameters analyzed were common i o n s , meta ls and a r s e n i c . 

ASARCO has co l lected stream samples monthly from 1979 to the present. 

Samples were analyzed fo r metals and a r s e n i c . Stream water i n t h i s 

reach t y p i c a l l y i s a good q u a l i t y , ca l c i um-b i ca rbona te type w i th 

moderate concen t ra t ions of metals and a r s e n i c . The headwaters of 

P r i ck l y Pear Creek contain numerous abandoned mines and receive acid 

mine drainage. As a resu l t , metals and arsenic concentrations in the 

creek are h igher than in other undis turbed mountain watershed i n 

Western Montana (Water Quali ty Bureau, 1981). 

4 
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TABLE 1. DESCRIPTION OF SURFACE WATER QUALITY SAMPLING SITES 

Si te Number 
and Location Descript ion 

Distance Above 
or Below Plant 

PPC-1 
09N03W23CAA 

Pr i ck l y Pear Creek at 
DNRC gaging s ta t ion . 

5.5 miles above p lant . 

PPC-IA 
09N03W13BAD 

Pr i ck l y Pear Creek above 
Kaiser Cement plant. 

3.5 miles above p lant . 

PPC-2 
09N02W07BCC 

Pr i ck l y Pear Creek below 
Kaiser Cement plant. 

2.5 miles above p lant . 

PPC-3 
09N02W06BCB 

Pr i ck l y Pear Creek at 
Klef fner ranch. 

1.2 miles above p lant . 

PPC-4 
09N03W36DAD 

Pr i ck l y Pear Creek at 
ASARCO d ivers ion. 

0.7 mile above p lant . 

PPC-4A 
09N03W36DAD 

Pr i ck l y Pear Creek below 
ASARCO d ivers ion. 

0.65 mile above p lant . 

PPC-4B 
10N03W36ADD 

Pr i ck l y Pear Creek at 
02 plant . 

0.2 mile above p lant . 

PPC-5 
10N03N36ADD 

Pr i ck l y Pear Creek at 
Smelter dam. 

0.15 mile above plant. 

PPC-6 
10N03W36AAA 

Pr i ck l y Pear Creek 
above North Seep. 

Adjacent to plant. 

PPC-7 
10N03W36AAB 

Pr i ck l y Pear Creek 
below North Seep. 

Adjacent to p lant . 

PPC-7A 
10N03W31DCD 

Pr i ck l y Pear Creek at 
South edge East Helena 

0.1 mile below plant . 

PPC-8 
10N03W31DBD 

Pr i ck l y Pear Creek at 
North edge East Helena 

0.3 mile below plant . 

PPC-9 
10N03W31BDB 

Pr i ck l y Pear Creek at 
Highway 443 

1.0 mile below plant . 

PPC-10 
10N03W14DCC 

Pr i ck l y Pear Creek above 
Helena sewage treatment 
pi ant. 

2.2 miles below plant . 

PPC-11A & 11B 
10N03W31DCD 

Pr i ck l y Pear Creek at 
P a c i f i c Street Bridge -
11-A East Bank, 11B-
West Bank. 

0.1 mile below plant . 

5 
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Upper lake is located just south and upstream of the East Helena Plant 

and receives flow from a diversion on P r i ck l y Pear Creek about one-half 

m i l e south of the pi ant. Consequent ly , water qual i t y of the 1 ake i s 

d i r e c t l y r e l a ted to that i n P r i c k l y Pear Creek. 

PROCESS WATER 

Process water impoundments include Thornock and Lower Lakes which are 

used for c o l l e c t i o n and storage of process waters (see F igure 1 fo r 

locat ions) . Water qual i ty samples have been obtained from 1981 to the 

present (Appendix 3). Lower Lake water t y p i c a l l y is poor qual i ty with 

moderate to high concentrations of metals and arsenic. No water qua l i ty 

samples have been co l lec ted from Thornock Lake but i t s water qua l i ty i s 

expected to be s im i l a r to that of Lower Lake. 

6 
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The quantity and quality of groundwater and surface water wi l l be 

monitored on a periodic basis. Sampling site locations and sampling 

frequency and parameters are designed to provide a comprehensive 

understanding of water resources in the ASARCO plant area and will be 

used to describe existing water quality characteristics, groundwater 

classification and local hydrogeology in preparation of a MGWPCS permit 

application. 

GROUNDWATER 

Groundwater onsite and offsite will be monitored to determine quality, 

depth to water, aquifer characteristics and to provide an estimate of 

annual fluctuations. A total of eleven monitoring wells are planned 

for the plant site and will provide data on subsurface stratigraphy, 

lithology and aquifer hydraulic char-acteristics. Groundwater movement 

in the area is generally northward. Direction of groundwater movement 

was considered in locating all monitoring wells. Tentative locations 

are shown on Figure L The exact location, depth and number of wells 

is subject to revision as information is collected. 

Nine wells will be completed in the first shallow aquifer encountered. 

This shallow water-bearing zone is expected to be present at a depth of 

less than 60 feet. Of the nine wells, one well will be located south 

and upgradient of the plant to document water quality above the 

complex. Two wells will be drilled downgradient from Lower Lake and 

7 
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one downgrad ien t of Thornock Lake to d e t e r m i n e g roundwate r 

c h a r a c t e r i s t i c s near these impoundments. Two we l l s w i l l be d r i l l ed 

north of the Lower Storage Area to determine i f groundwater has been 

influenced by ore storage in th i s rea. Three monitoring wells w i l l be 

d r i l l e d near the slag p i l e along the north plant boundary. Two of the 

wells w i l l be located south of P r i ck l y Pear Creek to monitor shallow 

groundwater movement from the plant s i t e toward the creek. The th i rd 

wel l w i l l be d r i l l e d downgradient (north) of the creek to determine 

groundwater charac ter is t i cs north of P r i ck l y Pear Creek. 

Two wells w i l l be completed in the next deeper water-bearing zone, one 

downgradient of Lower Lake and one downgradient of the plant complex. 

These we l l s w i l l determine groundwater movement and q u a l i t y i n the 

deeper aquifer in the plant area. 

E x i s t i n g w e l l s pe r iphera l to the p lant proper ty a l so w i l l be used to 

monitor groundwater. Many of these wel ls have previously been sampled 

by ASARCO and the U. S. Geo log ica l Survey to determine groundwater 

qual i ty . Ex is t ing wel ls to be sampled are peripheral to and pr imar i l y 

downgradient of the ASARCO plant. A to ta l of 16 wel ls (highlighted on 

P l a t e 1) w i l l be examined of which 8 to 10 w i l l be se lec ted fo r l o n g -

term mon i to r ing . Well s e l e c t i o n w i l l depend on the owner a l l o w i n g 

access, well construction deta i l s such as depth and perforated zones, 

and use of the well in previous sampling programs. Preference w i l l be 

given to wel ls that previously have been in a sampling program and that 

have well construct ion data. Wells peripheral to the plant s i t e that 

8 
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w i l l be considered for the groundwater monitoring program are: 

WELL LOCATION 
PREVIOUS 
SAMPLING 

WELL LOG 
AVAILABLE 

Hulst 10N03W36BBBB Yes Yes 

Am. Chemet 2 10N03W36ABBB Yes Yes 

AM. Chemet 3 10N03W36ABBB No Yes 

He! f ert 09N02W31BBBB Yes Yes 

Casey 2 10N02W31BAAB Yes No 

McDonald 1 10N02W30CDCA Yes Yes 

Mockel 10N02W30CDDA Yes Yes 

East Helena 3 10N03W25DDBA No No 

Duel 10N03W25DBDC Yes Yes 

Hoff 10N03W25DBCD Yes Yes 

Manion 10N03W25CACC Yes Yes 

Lamping D. 2 10N03W26ADC No No 

Lamping C. 10N03W25CBBA Yes No 

Stewart 10N03W31ABAB Yes Yes 

Lamping R. 10N03W25CADC Yes No 

Lamping F. 1 10N02W31CBD No Yes 

Another element in groundwater mon i to r ing w i l l be the seep present 

north of the s lag p i l e (F igure 1). Water from t h i s seep w i l l be 

monitored to determine seasonal var ia t ions in flow and qual i ty . 

Monitoring Frequency and Parameters 

A l l p lant s i t e mon i to r ing w e l l s and the seep north of the s l ag p i l e 

w i l l be sampled four t imes annua l ly dur ing the f i r s t year . O f f s i t e 

9 
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w e l l s w i l l be sampled tw i ce per year . Parameters to be measured at 

each sampl ing per iod are l i s t e d i n Table 2. Parameters se lec ted fo r 

mon i to r ing inc lude the common ca t i ons and anions that comprise the 

major solut ion hydrochemical matrix. Also included are trace elements 

that are associated with the plant process. The other parameters, such 

as pH and s p e c i f i c e l e c t r i c a l c o n d u c t i v i t y , d e f i n e the wa te r 

physiochemical condit ion. Groundwater from a l l plant wel ls w i l l have a 

complete analysis twice per year and a par t ia l analysis twice per year. 

Groundwater from o f f s i t e wel ls w i l l have a complete analysis once per 

year and a p a r t i a l a n a l y s i s once per year . Water l e v e l s w i l l be 

measured in a l l plant monitoring wel ls each time they are sampled plus 

four other times per year. 

Monitoring Wei 1 Construction 

M o n i t o r i n g w e l l s w i l l be d r i l l e d u s i n g a forward ro ta ry r i g . 

Construction of monitoring wel ls w i l l be as shown in Figures 2 and 3. 

It i s ant ic ipated that schedule 40 PVC or steel casing w i l l be used and 

w i l l be per fo ra ted in the ta rge t zones us ing v e r t i c a l saw-cut s l o t s . 

A l l mon i to r ing w e l l s w i l l be surged by mechanical means or w i th 

compressed a i r to ensure a l l d r i l l i n g debr is has been removed and a 

good hydraulic connection has been establ ished with the water-bearing 

zone. A l l mon i to r ing we l l c o n s t r u c t i o n w i l l be superv ised by an 

experienced hydrogeologist from Hydrometrics. 

10 
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TABLE 2. PARAMETERS TO BE MONITORED IN WELLS AND SEEPS 

COMPLETE ANALYSIS 

Specific Electrical Conductivity 

Total Dissolved Solids (TDS) 
Static Water Level 
Temperature 

Calcium (Ca) 

Potassium (K) 

Bicarbonate (HCO3) 
Carbonate (C03) 
Sul fate (SO4) 
Chloride (CI 

Arsenic (As) 
Cadmium (Cd) 

Copper(Cu) 
Iron (Fe) 

Lead (Pb) 
Manganese (Mn) 

Zinc (Zn) 

All metals will be measured as dissolved. 

PARTIAL ANALYSIS 

Specific Electrical Conductivity 
pH (lab) 
Static Water Level 
Total Dissolved Solids (TDS) 
Temperature 

Arsenic (As) 
Lead (Pb) 
Zinc (Zn) 
Cadmium (Cd) 

A l l metals w i l l be measured as d isso lved. 

11 
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Protective Steel 
Cover With Lock 

Reclaimed ground surface 

Cement or bentonite 
surface seal 

6'/4 to 7>2 -
inch diameter borehole 

Bentonite seal 

Backfilled drill cuttings 
bentonite pellets also may 
be used or mixed with 
cuttings 

4to 4^2-inch (ID)schedule 
40 PVC pipe 

Neoprene shale packer 
(one or more) 

mm 
Perforated 4 to 4'/2 - inch(ID ) 

schedule 40 PVC pipe 
or plastic screen 

mag 
[.•••.•ocA* 

I 

Bottom cap 

FIGURE I 

M Y O P t C V I E T R l C S . 

FIGURE 2. TYPICAL MONITORING WELL INSTALLATION 

USING PLASTIC CASING 
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FIGURE 3. TYPICAL MONITORING WELL INSTALLATION 

USING DRIVEN STEEL CASING 
13 
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SURFACE WATER 

In shallow a l l uv ia l aquifer systems such as the East Helena Plant area, 

groundwater commonly is in ter re la ted with surfce water. Consequently, 

an evaluation of surface water in the ASARCO plant area is an important 

component in understanding the o v e r a l l hyd ro log i ca l system. Sur face 

waters to be monitored inc lude s i t e s on P r i c k l y Pear Creek and Upper 

Lake, Lower Lake and Thornock Lake. Mon i to r i ng w i l l determine the 

quantity and qual i ty of surface water and seasonal qual i ty var ia t ions. 

A t o t a l of seven s i t e s w i l l be used fo r su r face water mon i to r ing on 

P r i c k l y Pear Creek. These are : PPC-3 , PPC-4 , PPC-5 , PPC-6, PPC-7 , 

PPC-8 and PPC-9 (see Plate I for locat ions) . These s i tes w i l l be used 

to determine changes in flow and water qua l i ty occurring in the stream 

from upstream to downstream of the plant. These s i tes are located at 

key points along the creek and have been sampled in the past. 

Monitoring Frequency and Parameters 

S i t e s PPC-4, PPC-5 and PPC-8 are pr imary sampl ing s i t e s and w i l l be 

sampled eight times per year. Sampling w i l l be seasonal as fo l lows: 

Early season low flow - February to Apr i l 

Spring Runoff - Apr i l to June 

Summer low flow - Late Ju ly and August 

Fa l l low flow - Late September to November 

Four samples, one for each seasonal per iod, w i l l be col lected and w i l l 

undergo a complete analysis (Table 3). Si tes also w i l l be sampled at 

four other times per year (between seasonal samples) and w i l l undergo a 

14 
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p a r t i a l a n a l y s i s (Table 3). These four a d d i t i o n a l sampl ing per iods 

w i l l give a more comprehensive record of key parameters. 

Stations PPC-3, PPC-6, PPC-7 and PPC-9 are secondary s i tes and w i l l be 

sampled eight times per year concurrently with s i tes PPC-4, PPC-5 and 

PPC-8. A l l samples from these four secondary s i t e s w i l l undergo a 

par t ia l ana l ys i s . 

This program i s s i m i l a r to ASARCO's present sampl ing and a n a l y s i s 

program except s t reamf lows w i l l be measured at a l l s t a t i ons and a 

complete a n a l y s i s i s done four t imes per year at three s t a t i o n s . 

Stations upstream of PPC-3 and downstream of PPC-9 are not included. 

Upper Lake, Lower Lake and Thornock Lake a l so w i l l be sampled 

seasonally at the same time periods the primary s i tes (PPC-4, PPC-5 and 

PPC-8) are sampled. These pond samples w i l l undergo a complete 

ana lys is . 

The rat ional for parameters selected for surface water monitoring i s 

the same as descr ibed in the groundwater s e c t i o n . These parameters 

de f ine s o l u t i o n c h e m i s t r y , t r a c e elements concentrations and physio-

chemical condit ions. 
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TABLE 3. PARAMETERS TO BE MONITORED IN SURFACE WATER 

COMPLETE ANALYSIS 

Specific Electrical 
-Conductivity . 
Total Dissolved Solids 
(TDS) 

Total Suspended Solids 
(TSS) 

Temperature 
pH 
Fl ow 

Calcium (Ca) Bicarbonate (HCO3) 

irtKftsfi?' Magnesium (Mg) 
Sodium (Na) 
Potassium (K) 

rate {su&) 
Chloride (CTJ 

Arsenic (As) 
Cadmium (Cd) 

Copper (Cu) 
Iron (Fe) 

Lead (Pb) 
Magnesium (Mn) 

Zinc (Zn) 

A l l metals w i l l be measured as both to ta l and d isso lved. 

PARTIAL ANALYSIS 

Spec i f i c E lec t r i ca l Conductivi ty 
Total Dissolved Sol ids (TDS) 
Total Suspended Sol ids (TSS) 
Temperature 

PH 
Fl ow 

Arsenic (As) 
Lead (Pb) 
Zinc (Zn) 
Cadmium (Cd) 

All metals will be measured as both total and dissolved, 

16 
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SAMPLING AND MEASUREMENT METHODS 

Methods used in surface water and groundwater sampling, measurements of 

flow and water level and other testing will be in accordance with 

currently accepted professional practices. 

SAMPLING 

Sampling of a l l mon i to r ing w e l l s w i l l be done in acordance w i th 

techniques recommended by the U. S. Geo log ica l Survey (1977) and the 

U. S. Environmental P r o t e c t i o n Agency (1982). Samples from w e l l s on 

the plant s i t e w i l l be obta ined a f t e r removal of at l e a s t th ree we l l 

bore volumes of water by use of a smal l submers ib le pump o r , i f the 

wel l y i e l d s i n s u f f i c i e n t water fo r pumping, by use of a b a i l e r . 

E x i s t i n g w e l l s pe r i phe ra l to the ASARCO plant w i l l be sampled by 

co l lec t ing water at the faucet nearest the wellhead. These wel ls w i l l 

be pumped, using the ex is t ing pump, for a su f f i c ien t period to remove 

at least three well bore volumes of water pr ior to sampling. 

P r i c k l y Pear Creek w i l l be sampled by d i v i d i n g the channel cross 

section into quadrants and sampling the center of each quadrant. The 

sample w i l l then be composited and transferred to the sample bo t t le . 

F i l t r a t i o n and a c i d i f i c a t i o n of samples w i l l be done in the f i e l d 

immedia te ly a f t e r sample c o l l e c t i o n . P rese rva t i on and storage of 

samples w i l l be in accordance with EPA (1982) recommendations and a l l 

samples w i l l be shipped as soon as possible to the laboratory. 

17 
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Al l sample bott les w i l l be labeled and c lea r l y iden t i f i ed by s i t e , date 

col lected and sample treatment This information w i l l be wr i t ten on 

the bott le label using a waterproof pen or penc i l . 

WATER LEVELS 

Water leve ls in wel ls w i l l be measured using a steel tape graduated in 

0.01 foot increments or with a cal ibrated e lec t r i c probe with a maximum 

error of 0.05 foot. Water leve ls w i l l be measured each sampling period 

in a l l onsite wel ls and in those o f f s i t e wells where access to the well 

bore i s ava i lab le . 

Water leve ls in Lower and Thornock Lakes w i l l be measured by use of a 

s ta f f gage or mesurement from an establ ished reference point . 

R e l a t i v e e l eva t i ons of a l l groundwater mon i to r ing s i t e s w i l l be 

determined to wi thin 0.2 feet by surveying. Mapped locat ions w i l l be 

determined by measurement of distance to known landmarks. 

FLOWS 

Flows from springs or seeps w i l l be measured by f i l l i n g a container of 

known volume and measuring the t ime requ i red fo r f i l l i n g . Flow i n 

P r i c k l y Pear Creek w i l l be determined by us ing a Gur ley - type f low 

meter. The stream w i l l be d i v i ded i n to subsect ions and the w id th , 

depth and water ve loc i ty in each sect ion measured. Total streamflow 

w i l l be determined by adding the f lows of a l l subsec t ions . This 
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technique is in accordance with U. S. Geological Survey (1977 and 1968) 

measurement methods. 

LABORATORY ANALYSIS AND QUALITY ASSURANCE 

Al l samples w i l l be sent to the ASARCO laboratory in Salt Lake City for 

chemical analys is . Ana ly t ica l procedures w i l l be in accordance with 

techniques from 40 CFR 136 or 40 CFR 141 or equivalent methods. 

Quali ty assurance for the water analysis w i l l be achieved by the 

following: 

1) Metal blanks (pure d i s t i l l e d water) w i l l be f i l t e r e d and 

ac id i f i ed in the f i e l d and sent to the laboratory for 

analysis. 

2) Unidentified duplicates of samples w i l l be submitted to the 

ASARCO laboratory. 

3) Spl i ts of selected samples wi l l be submitted to Energy Labs, 

B i l l i ngs , Montana for analysis. 

4) Samples with known concentrations of selected parameters 

w i l l be submitted to the ASARCO laboratory for analysis. 

Approximately 5 to 10 percent of the samples tested w i l l be qua l i ty 

control samples. 
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In addition to these external qua l i ty contro ls , the laboratory w i l l 

maintain a documented record of internal qual i ty control for each 

parameter tested. 

Wi th in four hours of sampl ing the pH and Spec i f ic E l e c t r i c a l 

Conductivity (SC) of each f i e l d sample w i l l be tested in e i ther the 

ASARCO plant laboratory in East Helena or in Hydrometrics' laboratory. 

These measurements w i l l be compared to ana ly t ica l resu l ts from the 

ASARCO laboratory in Salt Lake City. 
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SITE HYDROGEOLOGY 

Onsite monitoring wel ls w i l l provide geological and hydrological 

information needed to identify aquifers in the plant area and determine 

the i r charac te r i s t i cs . Spec i f i c information needed i s aquifer geo­

log ica l and hydraulic propert ies, depth to groundwater and direction 

and rate of movement of groundwater. This information provides a 

framework for understanding groundwater qua l i t y and surface water-

groundwater relationships in preparation of a MGWPCS permit application. 

AQUIFER IDENTIFICATION AND CHARACTERISTICS 

Nine monitoring wells w i l l be completed in the f i r s t water-y ie ld ing 

s t ra ta beneath the ground surface and two in the next deeper water­

bearing s t ra ta . This w i l l provide information in the depth of the 

groundwater system. Domestic wel ls north of the plant s i te have a 

range in depth from 30 to 150 feet. 

It is important that the monitoring wel ls y i e l d su f f i c i en t water to 

obtain representative water samples and to allow aquifer testing. The 

monitoring wel ls w i l l provide information on approximate aquifer 

t ransmiss iv i t y , water level f luctuat ions and l i tho logy of water-

y ie ld ing zones and over ly ing s t ra ta . If poss ib le , s t ra t ig raph ic 

correlations w i l l be made between monitoring wells and with existing 

wells peripheral to the plant s i te. 
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The two deeper monitoring wel ls w i l l provide information on depth to 

the next water-bearing strata and the th ickness, l i tho logy and s t r a t i ­

graphy of deeper layers. Also water level and water qual i ty data from 

the deeper mon i to r ing we l l s w i l l prov ide i n fo rma t ion on v e r t i c a l 

hydraulic charac ter is t i cs of s t rata in the plant area. 

GROUNDWATER DEPTH AND MOVEMENT 

The monitoring wel ls provide information on aquifer water leve ls and 

seasonal var iat ions in water l eve ls . These data can be used to develop 

a water l eve l or po ten t i ome t r i c map. Such a map shows contours of 

equal water leve ls (equi-potential water contours). The d i rec t ion of 

groundwater movement i s at 90 degrees to the equi-potent ial contours. 

The po ten t i ome t r i c map w i l l de f ine the d i r e c t i o n of groundwater 

movement in the area. 

The rate of flow of groundwater in the area can be determined from the 

groundwater grad ient (taken from the po ten t i ome t r i c map) and from 

t ransmiss iv i t y determined by aquifer tes t ing . 

AQUIFER HYDRAULIC CHARACTERISTICS 

Monitoring wel ls w i l l be tested by pumping, ba i l i ng or slug in jec t ion 

of water to determine t ransmiss iv i t y . Transmiss iv i ty is a measure of 

the re la t i ve ease with which an aquifer transmits water. The rate of 

g roundwate r f l o w i n an a q u i f e r i s d i r e c t l y p r o p o r t i o n a l to 

t r a n s m i s s i v i t y . Aqu i f e r t e s t s w i l l be conducted us ing techniques 

described by Ferr is and others (1962), Theis (1963) and Lohman (1972). 
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Most, i f not a l l , onsi te monitoring wel ls w i l l be tested to determine 

aquifer t ransmiss iv i ty . 
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DATA PROCESSING AND REPORTING 

Processing of monitoring information w i l l be an important element of 

t h i s hydrogeological invest igat ion. A l l data including water l e v e l s , 

streamflows, water qual i ty analysis w i l l be entered into Hydrometrics 

data management system which i s designed to detect unusual or erroneous 

data upon ent ry . The need fo r r e t e s t i n g , resampl ing or a d d i t i o n a l 

laboratory analysis is then determined soon af ter receiving resu l ts . 

At the end of one year of monitoring, a l l resul ts w i l l be incorporated 

in to a comprehensive repor t . The report w i l l present data and 

i n fo rma t i on using appropr ia te maps, graphs and t a b u l a t i o n s and w i l l 

evaluate the groundwater and surface water systems. This report w i l l 

be submitted to the Montana Water Quali ty Bureau for t he i r review and 

use. 
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APPENDIX 1 

ASARCO PLANT AREA GROUNDWATER QUALITY DATA 
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ASARCO GROUNDWATER QUALITY 

SAMPLING SITE AH CHEMET-1 API CHEP1ET-1 AH CHEMET-2 AM CHEMET-2 ARMACOST 

SAMPLE DATE 
LOCATION 
LOCATION 

LAB 
SAMPLED BY 

PHYSICAL PARAMETERS 
WATER TEMPERATURE (C) 

SPEC. COND. (UMHOS/CM) LAB 
PH LAB 

DEPTH TO SWL BELOW MP (FT) 

COMMON IONS 
CALCIUM (CA) 

MAGNESIUM (MG) 
SODIUM (MA) 

POTASSIUM (K> 
SULFATE (S04) 
CHLORIDE (CD 

TRACE ELEMENTS 
ALUMINUM (AL) DISS 
ANTIMONY (SB) DISS 
ARSENIC (AS) DISS 

BERYLLIUM (BE) DISS 
BORON (B) DISS 

CADMIUM (CD) DISS 
CHROMIUM (CR) DISS 
COBALT (CO) DISS 
COPPER (CU) DISS 
IRON (FE) DISS 
LEAD (PB) DISS 

MANGANESE (MN) DISS 
MOLYBDENUM (MO) DISS 

NICKEL (NI) DISS 
VANADIUM (V) DISS 

ZINC (ZN) DISS 

OTHER PARAMETERS 
SILICA (SI) 

10/17/63 
10N03U 
36ABB 
ASARCO 
ASARCO 

12.0 
310 
7.05 

0.00* 

(0.004 

<0.004 

(0.030 

10/17/83 
10N03W 
36ABB 
EPA 
USGS 

34 
4.6 
13 

9.3 
27 
2.0 

<0.010 

<0.001 

10/17/83 
10N03U 
36ABBB 
ASARCO 
ASARCO 

15.0 
1150 
6.96 

(0.004 

0.005 (0.050 
.671 
0.039 (0.030 

10/17/83 
10N03W 
36ABBB 

EPA 
USGS 

139 
10 
66 
33 
490 
42 

(0.005 (0.010 

<0.001 

(0.050 
0.780 
(0.005 

01/26/83 
10N03U 
19CBCC 
ASARCO 
ASARCO 

(0.004 

(0.002 

0.020 

0.020 

0.28 

BIEBER 

03/20/83 
10N03U 
24ACDA 
ASARCO 
ASARCO 

(0.004 

<0.003 

0.036 

0.030 

0.045 

BIEBER 

06/14/83 
10N03W 
24ACDA 

USGS 

9.5 
418 
7.2 

39.06 

49.1 
11.3 

0.018 
0.042 

(0.002 
0.002 
(0.001 
0.002 
<0.002 
0.003 
0.049 
(0.037 
<0.001 
0,009 
0.004 
0.002 
0.012 

11.00 

BURNHAM-1 BURNHAH-1 

10/17/83 10/17/83 
10N03W 
22AABB 
ASARCO 
ASARCO 

8.0 
375 
7.33 

0.041 

(0.004 

0.012 

(0.030 

10N03W 
22AABB 

EPA 

uses 

44 
3.0 
17 
11 
61 
4.0 

<0.010 

0.0027 

(0.050 
.152 

0.0088 

BURNHAM-2 

06/16/63 
10N03W 
23ABBB 

USGS 

8.5 
310 
7.1 

25.90 

35.9 
6.2 

(0.009 
0.013 

(0.002 
(0.001 
(0.001 
(0.003 
(0.001 
(0.004 
0.009 
(0.016 
0.000 
(0.002 
(0.003 
(0.006 
0.020 

9.45 

O 

<o 
GO 
ro 

ALL QUANTITIES IN MILLIGRAMS PER LITER UNLESS OTHERWISE NOTED £a» 
BLANK LINE INDICATES PARAMETER NOT TESTED r_n 



ASARCO GROUNDWATER QUALITY 

SAMPLING SITE 

SAMPLE DATE 
LOCATION 
LOCATION 

LAB 
SAMPLED BY 

PHYSICAL PARAMETERS 
WATER TEMPERATURE <C> 

SPEC. COND. (UMHOS/CM) LAB 
PH LAB 

DEPTH TO SWL BELOW MP (FT) 

COMMON IONS 
CALCIUM (CA> 

MAGNESIUM (MG) 
SODIUM (NA) 

POTASSIUM (K) 
SULFATE (S04) 
CHLORIDE (CD 

TRACE ELEMENTS 
ALUMINUM (AD DISS 
ANTIMONY (SB) DISS 
ARSENIC (AS) DISS 

BERYLLIUM (BE) DISS 
BORON (B) DISS 

CADMIUM (CD) DISS 
CHROMIUM (CR) DISS 
COBALT (CO) DISS 
COPPER (CU) DISS 
IRON (FE) DISS 
LEAD (PB) DISS 

MANGANESE (HN) DISS 
MOLYBDENUM (MO) DISS 

NICKEL (NI) DISS 
VANADIUM (V) DISS 

ZINC (ZN) DISS 

OTHER PARAMETERS 
SILICA (SI) 

CANNON CANNON CARLSON 

10/17/83 10/17/83 06/21/83 
10N02W 
18DDCD 
ASARCO 
ASARCO 

10N02W 
18DDCD 

EPA 

uses 

10N03W 
24CCAA 

uses 

CASEY 

01/26/83 
10N02U 
31BAAB 
ASARCO 
ASARCO 

10.0 9.5 
280 
7.0 

33.92 

39 34.6 
2.4 7.6 
23 
9.0 

0.007 (0.010 

(0.004 <0.001 

(0.004 

(0.030 

(0.050 
.194 

O.0O67 

0.059 
0.062 

(0.001 
0.008 
0.004 
0.008 
0.014 
0.130 
0.665 

(0.001 
0.003 
0.014 
0.017 
<0.001 
0.028 

0.005 

(0.002 

0.050 

0.020 

0.067 

10.57 

ALL QUANTITIES IN MILLIGRAMS PER LITER UNLESS OTHERWISE NOTED 
BLANK LINE INDICATES PARAMETER NOT TESTED 

COVEY CRAIC CRAIG DARTMAN-2 DARTHAN-2 DAVIDSON 

06/16/83 
10N03W 
24DADB 

USGS 

10/17/83 
10N02W 
30DBBB 
ASARCO 
ASARCO 

10/17/83 
10N02W 
30DBBB 

EPA 
USGS 

10/17/83 
10N03W 
25ACDC 
ASARCO 
ASARCO 

10/17/83 
10N03W 
25ACDC 

EPA 
USGS 

03/14/63 
09N02W 
06CCAC 
ASARCO 
ASARCO 

10.0 
345 
7.0 

36.65 

10.5 
252 
7.27 

9.0 
185 
6.98 

44.1 
9.7 

37 
3.6 
25 
8.9 
50 
12 

26 
2.1 
13 
6.7 
41 
3.0 

0.061 
0.072 

0.001 
0.009 
0.007 
0.009 
0.015 
0.009 
0.199 
0.014 
0.003 
0.014 
0.017 
0.012 
0.013 

<0.005 

<0.004 

0.038 

(0.030 

(0.010 

<0.001 

0.051 
0.311 
(0.005 

0.006 

<0.004 

(0.004 

(0.030 

(0.010 

0.0052 

(0.050 
0.374 
0.027 

(0.004 

(0.003 

(0.006 

0.050 

0.17 

10.40 



ASARCO GROUNDWATER QUALITY 

SAMPLING SITE DOVER 

SAMPLE DATE 04/22/63 
LOCATION 09N03W 
LOCATION 02CDBA 

LAB 
SAMPLED BY USGS 

PHYSICAL PARAMETERS 
WATER TEMPERATURE (C) 13.5 

SPEC. COND. (UMHOS/CM) LAB 409 
PH LAB 7.5 

DEPTH TO SWL BELOW MP (FT) 149.61 

COMMON IONS 
CALCIUM (CA) 25.5 

MAGNESIUM (MG) 5.9 
SODIUM (NA) 

POTASSIUM (K> 
SULFATE (S04) 
CHLORIDE (CD 

TRACE ELEMENTS 
ALUMINUM (AD DISS (0.002 
ANTIMONY (SB) DISS (0.005 
ARSENIC (AS) DISS 

BERYLLIUM (BE) DISS (0.002 
BORON (B) DISS 0.009 

CADMIUM (CD) DISS 0.000 
CHROMIUM (CR) DISS 0.000 
COBALT (CO) DISS (0.001 
COPPER (CU) DISS (0.002 
IRON (FE) DISS 0.017 
LEAD (PB) DISS (0.033 

MANGANESE (MN) DISS 0.005 
MOLYBDENUM (MO) DISS 0.016 

NICKEL (NI) DISS (0.015 
VANADIUM (V) DISS 0.002 

ZINC (ZN) DISS 0.723 

OTHER PARAMETERS 
SILICA (SI) 18.55 

DOVER DOVER DUEL 

10/17/83 10/17/83 01/24/83 
09N03W 09N03W 10N03U 
02CDBA 02CDBA 25DBDC 
ASARCO EPA ASARCO 
ASARCO USGS ASARCO 

12.5 
385 
7.49 

20 
7.8 
52 
5.3 
31 
15 

0.019 0.012 (0.004 

(0.004 0.0029 (0.002 

0.007 (0.050 0.020 
0.239 

<0.030 0.038 0.020 

0.020 

ALL QUANTITIES IN MILLIGRAMS PER LITER UNLESS OTHERWISE NOTED 
BLANK LINE INDICATES PARAMETER NOT TESTED 

DYSON E. HELENA-1 E. HELENA-1 E. HELENA-2 E. HELENA-2 E. HELENA-2 

06/20/83 
10N03W 
24BBBC 

USGS 

10/17/83 
10N03W 
14DDDD 
ASARCO 
ASARCO 

10/17/83 
10N03W 
14DDDD 

EPA 
USGS 

06/20/63 
10N03W 
24BCBB 

USGS 

10/17/83 
10N03W 
24BCBB 
ASARCO 
ASARCO 

10/17/83 
10N03W 
24BCBB 

EPA 
USGS 

11.0 11.5 
26.5 

7.4 6.97 
36.70 

9.0 9.0 
325 273 
7.1 6.82 

47.7 

48.4 
11.1 

30 
2.6 
11 
7.3 
110 
2.0 

42.6 
9.6 

35 
2.7 
14 
8.6 
54 
2.0 

0.060 
0.016 

(0.002 
0.053 
0.006 
0.004 
0.010 
0.006 
3.615 

<0.012 
0.112 
0.016 
0.011 
0.011 
0.028 

0.009 

(0.004 

(0.004 

(0.030 

(0.010 

0.0084 

<0.050 
0.142 
0.012 

0.065 
0.056 

(0.001 
0.004 
0.002 
0.008 
0.011 
0.006 
0.016 

(0.021 
0.000 
0.017 
0.011 
0.007 

<0.001 

(0.005 

(0.004 

0.013 

<0.030 

(0.010 

0.0024 

(0.050 
0.239 

0.0098 

10.48 10.84 

O 
o 

CO 

*v3 



ASARCO GROUNDWATER QUALITY 

SAMPLING SITE EASTGATE EASTGATE ESTRIN GLASOE 

SAMPLE DATE 
LOCATION 
LOCATION 

LAB 
SAMPLED BY 

PHYSICAL PARAMETERS 
WATER TEMPERATURE (C) 

SPEC. COND. (UMHOS/CM) LAB 
PH LAB 

DEPTH TO SWL BELOW HP (FT) 

COMMON IONS 
CALCIUM (CA) 

MAGNESIUM (MC) 
SODIUM (NA) 

POTASSIUM (K) 
SULFATE (SOD 
CHLORIDE (CD 

TRACE ELEMENTS 
ALUMINUM 
ANTIMONY 
ARSENIC 

BERYLLIUM 
BORON 

CADMIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 

MANGANESE 
MOLYBDENUM 

NICKEL 
VANADIUM 

ZINC 

(AD DISS 
(SB) DISS 
(AS) DISS 
(BE) DISS 
(B) DISS 
(CD) DISS 
(CR) DISS 
(CO) DISS 
(CU) DISS 
(FE) DISS 
(PB) DISS 
(MN) DISS 
(MO) DISS 
(NI) DISS 
(V) DISS 
(ZN) DISS 

10/17/83 
10N02W 
29CBDD 
ASARCO 
ASARCO 

11.0 
492 
7.44 

(0.005 

(0.004 

(0.004 

(0.030 

10/17/83 
10N02W 
29CBDD 

EPA 
USGS 

48 
3.1 
34 
14 
99 
14 

(0.010 

0.0078 

(0.050 
0.152 
0.013 

06/20/83 
10N02W 
31ABAA 

USGS 

11.5 
502 
7.3 

58.37 

51.7 
13.4 

OTHER PARAMETERS 
SILICA (SI) 

0.008 
0.023 

(0.002 
0.013 
0.001 

(0.002 
(0.001 
0.003 
0.187 

(0.060 
0.004 
0.010 
<0.001 
0.000 
0.085 

14.12 

03/20/83 
10N02W 
30DCBB 
ASARCO 
ASARCO 

(0.004 

(0.003 

0.033 

0.030 

0.15 

ALL QUANTITIES IN MILLIGRAMS PER LITER UNLESS OTHERWISE NOTED 
BLANK LINE INDICATES PARAMETER NOT TESTED 

HELFERT HOFF HOFF 

01/26/83 03/07/83 10/17/83 
10N02W 10N03W 10N03W 
31BBBB 25CACC 25CACC 
ASARCO ASARCO ASARCO 
ASARCO ASARCO ASARCO 

10.5 
565 
7.09 

HOFF HOLMES HULST 

10/17/83 03/20/83 01/27/83 
10N03W 10N03W 10N03W 
25CACC 24CCBA 36BBBB 

EPA ASARCO ASARCO 
USGS ASARCO ASARCO 

82 
3.9 
33 
25 

(0.004 (0.004 (0.005 (0.010 <0.004 0.019 

(0.002 <0.003 (0.004 (0.001 (0.003 (0.002 

0.033 0.035 0.022 (0.050 0.023 0.020 
0.239 

0.020 0.12 (0.030 (0.005 0.020 0.020 

0.020 0.012 0.16 0.020 

O 

CO 
I— 
ro 
*» 
CO 



ASARCO GROUNDWATER QUALITY 

SAMPLING SITE JACKSON JEAN JENSEN A-l JENSEN A-l JOHNSON-2 J0HNS0N-2 JONES KAISER KAISER KAUFFHAN 

SAMPLE DATE 
LOCATION 
LOCATION 

LAB 
SAMPLED BY 

COMMON IONS 
CALCIUM (CA) 

MAGNESIUM <MG> 
SODIUM <NA) 

POTASSIUM (K) 
SULFATE (SOD 
CHLORIDE (CD 

TRACE ELEMENTS 
ALUMINUM 
ANTIMONY 
ARSENIC 

BERYLLIUM 
BORON 

CADMIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 

MANGANESE 
MOLYBDENUM 

NICKEL 
VANADIUM 

ZINC 

(AD DISS 
(SB) DISS 
(AS) DISS 
(BE) DISS 
(B) DISS 
(CD) DISS 
(CR) DISS 
(CO) DISS 
(CU) DISS 
(FE) DISS 
(PB) DISS 
(HN> DISS 
(MO) DISS 
(HI) DISS 
(V) DISS 
(ZN) DISS 

OTHER PARAMETERS 
SILICA (SI) 

06/20/83 
10N03W 
24ACCC 

uses 

PHYSICAL PARAMETERS 
WATER TEMPERATURE <C) 10.5 

SPEC. COND. (UHHOS/CM) LAB 363 
PH LAB 7.1 

DEPTH TO SWL BELOW MP (FT) 39.14 

45.1 
10.3 

0.027 
0.038 

(0.001 
0.012 
(0.002 
0.002 
0.003 
0.004 
0.232 
(0.013 
0.004 
0.008 
0.001 
(0.003 
0.075 

11.75 

01/25/63 
10N03W 
29DADD 
ASARCO 
ASARCO 

0.006 

(0.002 

0.033 

0.020 

0.15 

10/17/83 
10N03W 

25 
ASARCO 
ASARCO 

11.0 
380 
7.15 

0.006 

<0.004 

0.005 

(0.030 

10/17/83 
10N03W 

25 
EPA 
USGS 

80 
3.7 
7.8 
12 

(0.010 

(0.001 

(0.050 
0.271 
(0.005 

01/27/83 
10N03W 
26CCCA 
ASARCO 
ASARCO 

0.016 

(0.003 

0.020 

0.020 

0.20 

06/23/83 
10N03W 
26CCCA 

USGS 

12.5 
705 
7.5 
9.20 

53.6 
44.3 

0.093 
0.098 

0.000 
0.028 
0.010 
0.012 
0.022 
0.025 
0.200 

(0.007 
0.003 
0.027 
0.032 
0.023 
0.161 

7.04 

01/24/83 
09N02W 
06CCCA 
ASARCO 
ASARCO 

0.004 

(0.002 

10/17/83 
09N03W 
13BDBB 
ASARCO 
ASARCO 

12.0 
490 
7.52 

0.029 

(0.004 

0.033 (0.004 

0.10 (0.030 

0.13 

10/17/83 
09N03W 
13BDBB 

EPA 
USGS 

59 
2.5 
8.2 
16 
110 
3.0 

(0.010 

(0.001 

(0.050 
0.206 
(0.005 

06/17/63 
10N03W 
26CAAC 

USGS 

12.0 
518 
7.6 

54.30 

43.9 
21.2 

0.071 
0.080 

(0.001 
0.079 
0.008 
0.012 
0.019 
0.004 
0.016 
(0.027 
0.002 
0.031 
0.23 
0.022 
0.011 

31.03 
O 
O 
CO 

ALL QUANTITIES IN MILLIGRAMS PER LITER UNLESS OTHERWISE NOTED 
BLANK LINE INDICATES PARAMETER NOT TESTED 

CD 



ASARCO GROUNDWATER QUALITY 

SAMPLING SITE 

SAMPLE DATE 
LOCATION 
LOCATION 

LAB 
SAMPLED BY 

PHYSICAL PARAMETERS 
WATER TEMPERATURE (C) 

SPEC. COND. (UMHOS/CM) LAB 
PH LAB 

DEPTH TO SWL BELOW MP (FT) 

COMMON IONS 
CALCIUM (CA) 

MAGNESIUM (MG) 
SODIUM (NA) 

POTASSIUM (X) 
SULFATE (S04) 
CHLORIDE (CD 

TRACE ELEMENTS 
ALUMINUM (AD DISS 
ANTIMONY (SB) DISS 
ARSENIC (AS) DISS 

BERYLLIUM (BE) DISS 
BORON (B) DISS 

CADMIUM (CD) DISS 
CHROMIUM (CR) DISS 
COBALT (CO) DISS 
COPPER (CU) DISS 
IRON (FE) DISS 
LEAD (PB) DISS 

MANGANESE (MN) DISS 
MOLYBDENUM (MO) DISS 

NICKEL (NI) DISS 
VANADIUM (V) DISS 

ZINC (ZN) DISS 

OTHER PARAMETERS 
SILICA (SI) 

KLEFFNER 
SPR 
01/24/63 
09N02W 
06BCCA 
ASARCO 
ASARCO 

0.021 

(0.002 

0.020 

0.020 

0.033 

KLEFFNER 
SPR 
04/22/83 
09NO2W 
06BCCA 

USGS 

11.0 
429 
7.9 

32.4 
9.1 

0.135 
0.104 

0.002 
0.067 
0.011 
0.015 
0.025 
0.016 
0.251 
0.028 
0.017 
0.029 
0.035 
0.018 
0.040 

KLEFFNER 
WELL 
01/24/83 
09N02W 
06BCCA 
ASARCO 
ASARCO 

0.013 

(0.002 

<0.020 

0.020 

0.033 

LA CASA 
GRANDE 
10/17/83 
10N02W 
32AADA 
ASARCO 
ASARCO 

10.0 
335 
7.23 

LA CASA 
GRANDE 
10/17/83 
10N02U 
30BBBD 

EPA 
USGS 

380 
7.05 

LAMPING C LAMPING C LAMPING C LAMPING D-l LAMPING R 

39 
2.5 
20 
10 
56 
3.0 

(0.010 

0.0049 

(0.050 
0.277 
0.012 

06/17/83 
10N03W 
25CBBA 

uses 

9.5 
600 
7.4 

12.20 

56.0 
29.9 

0.157 
0.079 

(0.001 
0.108 
0.006 
0.007 
0.016 
0.012 
0.141 
0.001 
0.004 
0.026 
0.018 
0.031 
0.011 

18.99 

10/17/83 
10N03W 
25CBBA 
ASARCO 
ASARCO 

11.0 
505 
7.54 

0.017 

<0.004 

<0.004 

(0.030 

10/17/83 
10N03W 
25CBBA 

EPA 

uses 

43 
3.3 
15 
29 
82 
10 

(0.010 

0.0091 

(0.050 
0.564 
0.041 

06/17/83 
10N03W 
26DBBA 

USGS 

11.0 
433 
7.3 

37.60 

42.2 
9.6 

0.011 
(0.013 

0.000 
0.030 
0.002 
0.001 
0.002 
0.002 
0.027 

(0.023 
0.003 
0.014 
0.012 
0.007 
0.006 

29.32 

01/24/83 
10N03W 
25CADC 
ASARCO 
ASARCO 

0.007 

<0.002 

0.10 

0.033 

0.020 

O 
O 
GO 

ALL QUANTITIES IN MILLIGRAMS PER LITER UNLESS OTHERWISE NOTED 
BLANK LINE INDICATES PARAMETER NOT TESTED 

ro 
Cn 
O 



ASARCO GROUNDWATER QUALITY 

SAMPLING SITE 

SAMPLE DATE 
LOCATION 
LOCATION 

LAB 
SAMPLED BY 

PHYSICAL PARAMETERS 
WATER TEMPERATURE (C> 

SPEC. COND. (UMHOS/CM) LAB 
PH LAB 

DEPTH TO SWL BELOW HP (FT) 

COMMON IONS 
CALCIUM <CA) 

MAGNESIUM (MG) 
SODIUM (NA) 

POTASSIUM (K) 
SULFATE (S04) 
CHLORIDE (CD 

TRACE ELEMENTS 
ALUMINUM (AD DISS 
ANTIMONY (SB) DISS 
ARSENIC (AS) DISS 

BERYLLIUM (BE) DISS 
BORON (B> DISS 

CADMIUM (CD) DISS 
CHROMIUM (CR) DISS 
COBALT (CO) DISS 
COPPER (CU) DISS 
IRON (FE) DISS 
LEAD (PB) DISS 

MANGANESE (MN) DISS 
MOLYBDENUM (MO) DISS 

NICKEL (NI) DISS 
VANADIUM (V) DISS 

ZINC (ZN) DISS 

OTHER PARAMETERS 
SILICA (SI) 

LOGAN MANION 

01/25/83 01/24/83 
10N02W 10N03W 
18CBDC 25CACC 
ASARCO ASARCO 
ASARCO ASARCO 

MANION MANION 

03/07/83 10/17/83 
10N03W 10N03W 
25CACC 25CACC 
ASARCO ASARCO 
ASARCO ASARCO 

11.5 
785 
6.11 

0.005 (0.004 

(0.002 (0.002 

0.020 0.020 

0.020 0.050 

0.083 0.033 

(0.004 (0.005 

(0.003 (0.004 

(0.008 0.18 

0.070 (0.030 

0.015 

ALL QUANTITIES IN MILLIGRAMS PER LITER UNLESS OTHERWISE NOTED 
BLANK LINE INDICATES PARAMETER NOT TESTED 

MARCNKWSKI MARONIK MCDONALD MOCKEL 

01/26/83 01/27/63 06/20/83 06/20/83 
09N03W 09N02W 
01ABAB 07BADC 
ASARCO ASARCO 
ASARCO ASARCO 

10N02W 10N02W 
30CDCA1 30CDDA 

USGS USGS 

MOCKEL MOCKEL 

10/18/83 10/17/83 
10N02W 10N02W 
30CDDA 30CDDA 
ASARCO EPA 
ASARCO USGS 

11.5 
371 
7.3 

75.88 

11.0 
520 
7.3 

56.50 

10.5 
363 
7.15 

45.4 
9.2 

65.4 
13.8 

54 
3.4 
29 
14 
120 
13 

0.017 

(0.002 

0.020 

0.020 

0.10 

(0.004 

<0.002 

0.033 

0.020 

0.020 

0.133 
0.064 

0.002 
0.001 
0.010 
0.017 
0.029 
0.016 
0.148 
0.039 
0.004 
0.029 
0.041 
0.013 
0.041 

0.207 
0.098 

0.002 
0.020 
0.015 
0.017 
0.026 
0.033 

0.007 
0.371 
0.032 
0.046 
0.024 
0.007 

(0.005 

(0.004 

0.013 

(0.030 

(0.010 

(0.001 

(0.050 
0.464 

0.0061 

9.96 U . 4 7 O 
O 
CO 



ASARCO GROUNDWATER QUALITY 

SAMPLING SITE 

SAMPLE DATE 
LOCATION 
LOCATION 

LAB 
SAMPLED BY 

PHYSICAL PARAMETERS 
WATER TEMPERATURE (C) 

SPEC. COND. (UMHOS/CM) LAB 
PH LAB 

DEPTH TO SWL BELOW MP (FT) 

COMMON IONS 
CALCIUM (CA) 

MAGNESIUM (MG) 
SODIUM (NA> 

POTASSIUM (K) 
SULFATE (S04) 
CHLORIDE (CD 

TRACE ELEMENTS 
ALUMINUM (AL) DISS 
ANTIMONY (SB) DISS 
ARSENIC (AS) DISS 

BERYLLIUM (BE) DISS 
BORON (B> DISS 

CADMIUM (CD) DISS 
CHROMIUM <CR> DISS 
COBALT (CO) DISS 
COPPER (CU) DISS 
IRON (FE) DISS 
LEAD (PB) DISS 

MANGANESE (MN) DISS 
MOLYBDENUM (MO) DISS 

NICKEL (NI) DISS 
VANADIUM (V) DISS 

ZINC (ZN) DISS 

OTHER PARAMETERS 
SILICA (SI) 

MORELLO MOUGEOT MUCH 

01/28/B3 03/21/83 01/27/83 
10N02W 
19BBCB 
ASARCO 
ASARCO 

10N03W 
25BDBB 
ASARCO 
ASARCO 

ASARCO 
ASARCO 

NO NAME 
(Ml) 
06/21/83 
10N02W 
32AADA 

USGS 

11.0 
578 
7.7 

84.68 

52.9 
14.6 

(0.004 0.008 

(0.003 (0.003 

0.10 0.013 

0.050 0.020 

0.020 0.040 

(0.002 
0.020 

0.004 
(0.002 
0.049 

(0.002 0.000 
0.000 

(0.003 
0.020 0.000 

0.059 
0.020 (0.032 

0.002 
(0.001 
(0.013 
0.004 

0.020 (0.001 

10.56 

ALL QUANTITIES IN MILLIGRAMS PER LITER UNLESS OTHERWISE NOTED 
BLANK LINE INDICATES PARAMETER NOT TESTED 

NO NAME NO NAME 
(«1) (»1) 
10/17/83 10/17/83 
10N02W 10N02W 
32AADA 32AADA 
ASARCO EPA 
ASARCO USGS 

OLSON OLSON 

10/17/83 10/17/83 
10N03W 10N03W 
28DDAD 28DDAD 
ASARCO EPA 
ASARCO USGS 

SIMAC SIMAC 

03/07/83 06/20/83 
10N03W 10N03W 
25BBCC 25BBCC 
ASARCO 
ASARCO USGS 

9.5 11.0 
1200 
6.8 

25.05 

46 56 
2.9 4.8 38.3 
42 38 
14 56 
110 120 ' 
16 34 

0.008 

(0.004 

0.007 

0.030 

(0.010 

(0.001 

<0.050 
0.264 
(0.005 

0.009 

(0.004 

0.005 

<0.030 

(0.010 

(0.001 

(0.050 
0.135 
0.0069 

(0.004 

<0.003 

(0.008 

0.050 

0.10 

0.061 
0.105 

0.001 
0.112 
0.016 
0.009 
0.025 
0.010 
0.456 
(0.046 
0.010 
0.027 
0.024 
0.005 
0.056 

13.11 

O 
O 
CO • 
ro 
Cn 
ro 



ASARCO GROUNDWATER QUALITY 

SAMPLING SITE 

SAMPLE DATE 
LOCATION 
LOCATION 

LAB 
SAMPLED BY 

PHYSICAL PARAMETERS 
WATER TEMPERATURE <C> 

SPEC. COND. (UMHOS/CM) LAB 
PH LAB 

DEPTH TO SWL BELOW MP (FT) 

COMMON IONS 
CALCIUM (CA> 

MAGNESIUM (MG) 

TRACE ELEMENTS 
ALUMINUM (AL) DISS 
ANTIMONY (SB) DISS 
ARSENIC (AS) DISS 

BERYLLIUM (BE) DISS 
BORON (B) DISS 

CADMIUM (CD) DISS 
CHROMIUM (CR) DISS 
COBALT (CO) DISS 
COPPER (CU) DISS 
IRON (FE) DISS 
LEAD (PB) DISS 

MANGANESE (MN) DISS 
MOLYBDENUM (MO) DISS 

NICKEL (NI) DISS 
VANADIUM (V) DISS 

ZINC (ZN) DISS 

OTHER PARAMETERS 
SILICA (SI) 

ST. CLAIR STEWART TILLO WHITE 

01/25/83 01/25/83 
10N03W 10N02W 
24BCBB 
ASARCO 
ASARCO 

31ABAC 
ASARCO 
ASARCO 

06/14/83 
10N02W 
19ACAB 

USGS 

03/21/83 
10N03W 
24ACBB 
ASARCO 
ASARCO 

12.0 
410 
7.4 

63.11 

45.0 
8.9 

(0.004 

(0.002 

0.050 

0.020 

0.020 

(0.004 

(0.002 

0.020 

0.020 

0.050 

0.089 
0.039 

0.003 
0.048 
0.010 
0.014 
0.023 
0.032 
0.160 

(0.013 
0.004 
0.028 
0.028 
0.020 
0.014 

(0.004 

(0.003 

(0.008 

0.020 

0.085 

9.45 

ALL QUANTITIES IN MILLIGRAMS PER LITER UNLESS OTHERWISE NOTED 
BLANK LINE INDICATES PARAMETER NOT TESTED 

WHITE ZINNECKER 

06/20/83 06/21/83 
10N03W 10N03W 
24ACBB 27CADB 

USGS USGS 

10.5 11.0 
388 605 
6.8 7.8 

38.72 

47.6 31.1 
10.9 37.7 

0.036 0.045 
0.025 0.029 

(0.001 0.000 
0.004 0.019 
0.001 0.006 
(0.002 0.001 
(0.002 0.015 
0.003 0.010 
0.137 0.017 
(0.003 <0.31 
0.002 0.003 
0.003 0.013 
0.007 0.010 
0.006 0.014 
0.025 0.001 

10.82 4.79 

O 
GO 

ro 
cn 
CO 



SUMMARY OF SURFACE UATER QUALITY SAMPLING - ASARCO - EAST HELENA 

SAMPLING SITE SEEP-1 SEEP-1 SEEP-1 SEEP-1 SEEF'-l SEEP-1 SEEP-1 SEEP-1 SEEP-1 SEEP-1 

SAMPLE DATE 06/11/80 07/14/80 10/02/80 11/19/80 12/17/80 03/23/81 04/27/81 07/03/81 04/20/83 07/29/83 
DESCRIPTION N OF MID OF N OF MID OF N OF MID OF N OF MID OF N OF MID OF N OF HID OF N OF MID OF N OF MID OF N OF MID OF N OF MID OF 
DESCRIPTION SLAG PILE SLAG PILE SLAG PILE SLAG PILE SLAG PILE SLAG PILE SLAG PILE SLAG PILE SLAG PILE SLAG PILE 

LAB ASARCO ASARCO ASARCO ASARCO ASARCO ASARCO ASARCO ASARCO ASARCO ASARCO 

PHYSICAL PARAMETERS 
UATER TEMPERATURE (C) 13 28 12 6.2 5.0 8.0 20 18 

SPEC. COND. (UMHOS/CM) LAB 1400 1750 2100 1400 1000 1050 1400 1000 
PH LAB 7.6 8.8 8.2 7.2 7.9 8.5 8.5 8.4 

TOTAL DISS. SOLIDS MEAS. 1570 1530 2074 1710 1247 1217 1330 

TRACE ELEMENTS 
ARSENIC (AS) TOTAL 40 15 33 43 32 28 20 4.3 14 
ARSENIC (AS) DISS 40 0.040 15 27 28 30 23 4.0 14 
CADMIUM (CD) TOTAL 0.007 0.001 0.003 (0.002 0.008 0.003 (0.002 (0.004 0.003 
CADMIUM (CD) DISS (0.003 0.003 (0.001 0.002 (0.002 0.003 0.003 <0.004 0.003 
COPPER (CU) TOTAL °'°35 0.058 
COPPER (CU) DISS ,0.025 0.038 
LEAD (PB) TOTAL 0.47 0.040 0.17 0.080 0.13 0.10 0.050 0.050 0.080 
LEAD (PB) DISS 0.050 0.070 0.010 0.17 0.050 0.050 0.050 0.030 0.080 

MERCURY (HG) TOTAL 0.001 (0.001 (0.001 (0.001 (0.001 0.001 
SELENIUM (SE) TOTAL 0.19 (0.004 0.14 0.016 0.095 0.11 

ZINC (ZN) TOTAL 0.35 0.050 0.10 0.12 0.22 0.12 0.030 0.050 0.033 
ZINC (ZN) DISS 0.080 0.15 0.040 0.080 0.10 0.12 0.080 0.030 0.033 

O 
O 
CO 
r— 

ALL QUANTITIES IN MILLIGRAMS PER LITER UNLESS OTHERWISE NOTED 
BLANK LINE INDICATES PARAMETER NOT TESTED CXI 



SUMMARY OF SURFACE UATER QUALITY SAMPLING - ASARCO - EAST HELENA 

SAMPLING SITE SEEP-2 

SAMPLE DATE 06/11/80 
DESCRIPTIONN OF NE EDGE 
DESCRIPTION SLAG PILE 

PHYSICAL PARAMETERS 
UATER TEMPERATURE (C) 14 

SPEC. COND. (UMHOS/CM) LAB 1790 
PH LAB 3.9 

TOTAL DISS. SOLIDS MEAS. 1645 

TRACE ELEMENTS 
ARSENIC (AS) TOTAL 29 
ARSENIC (AS) DISS 29 
CADMIUM (CD) TOTAL 0.007 
CADMIUM (CD) DISS (0.003 
LEAD (PB) TOTAL 0.28 
LEAD (PB) DISS 0.070 

MERCURY (HG) TOTAL 0.001 
SELENIUM (SE) TOTAL 0.22 

ZINC (ZN) TOTAL 0.22 
ZINC (ZN) DISS 0.050 

O 
o 
CO 

ALL QUANTITIES IN MILLIGRAMS PER LITER UNLESS OTHERWISE NOTED f\J 
BLANK LINE INDICATES PARAMETER NOT TESTED CLTT 

cn 
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SUMMARY OF SURFACE UATER QUALITY SAMPLING - ASARCO - EAST HELENA 

SAMPLING SITE PPC-1 PPC-1 PPC-1 PPC-1 PPC-1 PPC-1 PPC-1 PPC-1 PPC-1 PPC-1 

SAMPLE DATE 05/07/80 06/10/80 07/14/80 08/13/80 10/02/80 U/19/80 12/16/80 01/15/81 03/23/81 04/27/81 
LOCATION 09N03U 09N03U 09N03U 09N03U 09N03U 09N03U 09N03U 09N03U 09N03U 09N03U 
LOCATION 23CAA 23CAA 23CAA 23CAA 23CAA 23CAA 23CAA 23CAA 23CAA 23CAA 

DESCRIPTION AT GAGING AT GAGING AT CACINC AT GAGING AT GAGING AT GAGING AT CAGING AT GAGING AT GAGING AT GAGING 
DESCRIPTION STATION STATION STATION STATION STATION STATION STATION STATION STATION STATION 

LAB ASARCO ASARCO ASARCO ASARCO ASARCO ASARCO ASARCO ASARCO ASARCO ASARCO 

PHYSICAL PARAMETERS 
UATER TEMPERATURE (C) 11 13 12 6.0 1.0 2.5 7.0 7.0 

SPEC. COND. (UHHOS/CH) LAB 117 193 245 270 175 160 215 128 
PH LAB 6.6 7.2 7.2 7.4 7.8 7.8 7.1 7.3 7.4 

TOTAL DISS. SOLIDS MEAS. 91 194 334 351 328 252 450 287 182 

TRACE ELEMENTS 
ARSENIC (AS) TOTAL 0.033 0.008 0.014 0.22 0.022 0.008 0.014 0.010 0.020 
ARSENIC (AS) DISS 0.019 0.006 0.012 0.13 0.019 0.006 0.007 0.007 (0.004 
CADMIUM (CD) TOTAL 0.004 (0.003 0.003 <0.001 0.010 (0.002 0.003 <0.002 0.002 
CADMIUM (CD) DISS 0.002 (0.003 0.003 (0.001 0.002 (0.002 0.003 ,(0.002 0.002 
LEAD (PB) TOTAL 0.10 0.O5O 0.050 <0.010 0.83 0.050 0.080 0.030 0.050 
LEAD (PB) DISS 0.020 0.O3O 0.030 (0.010 0.22 0.020 0.030 0.030 0.020 

MERCURY (HG) TOTAL (0.001 (0.001 (0.001 (0.001 <0.001 (0.001 <0.001 (0.001 <0.001 
SELENIUM <SE) TOTAL (0.004 (0.010 (0.004 (0.004 (0.010 0.026 0.007 (0.004 

ZINC (ZN) TOTAL 0.48 0.28 0.65 0.51 1.5 0.32 0.42 0.33 0.40 
ZINC (ZN) DISS 0.12 0.30 0.48 0.45 0.53 0.26 0.28 0.28 0.20 

o 
o 
CO 

ALL QUANTITIES IN MILLIGRAMS PER LITER UNLESS OTHERWISE NOTED *"* 
BLANK LINE INDICATES PARAMETER NOT TESTED ^O 

Cn 
-s3 



SUMMARY OF SURFACE UATER QUALITY SAMPLING - ASARCO - EAST HELENA 

SAMPLING SITE PPC-1 PPC-1 PPC-1 PPC-1 PPC-1 PPC-1 PPC-1 PPC-1 PPC-1 PPC-1 

SAMPLE DATE 
LOCATION 
LOCATION 

DESCRIPTION 
DESCRIPTION 

LAB 

PHYSICAL PARAMETERS 
UATER TEMPERATURE (C) 

SPEC. COND. (UMHOS/CM) LAB 
PH LAB 

TOTAL DISS. SOLIDS MEAS. 

TRACE ELEMENTS 
ARSENIC ( 
ARSENIC 
CADMIUM < 
CADMIUM 
COPPER ( 
LEAD ( 
LEAD 

MERCURY ( 
SELENIUM ( 

ZINC ( 
ZINC 

AS) TOTAL 
(AS) DISS 
CD) TOTAL 
(CD) DISS 
CU) TOTAL 
PB) TOTAL 
(PB) DISS 
HG) TOTAL 
SE) TOTAL 
ZN) TOTAL 
(ZN) DISS 

07/03/81 
09N03U 
23CAA 

AT GAGING 
STATION 
ASARCO 

19 
180 
8.0 
285 

0.017 
0.016 
0.002 
0.002 

0.030 
0.030 
(0.001 
(0.004 
0.27 
0.18 

11/30/82 
09N03U 
23CAA 

AT CAGING 
STATION 
ASARCO 

0.011 

<0.004 

0.017 
0.030 

0.27 

12/31/82 
09N03U 
23CAA 

02/18/83 
09N03U 
23CAA 

02/25/83 
09N03W 
23CAA 

04/18/83 
09N03U 
23CAA 

04/25/83 
09N03U 
23CAA 

06/20/83 
09N03U 
23CAA 

07/29/83 
09N03U 
23CAA 

STATION 
ASARCO 

0.015 

(0.003 

0.010 
0.030 

0.42 

STATION 
ASARCO 

0.049 

(0.004 

0.008 
0.050 

0.17 

STATION 
ASARCO 

0.017 

(0.004 

0.008 
0.030 

0.17 

STATION 
ASARCO 

0.012 

<0.003 

0.015 
0.030 

0.18 

STATION 
ASARCO 

0.010 

(0.004 

0.027 
0.050 

0.15 

STATION 
ASARCO 

0.052 

(0.004 

0.047 
0.12 

0.30 

STATION 
ASARCO 

0.007 

<0.003 

0.012 
0.020 

0.080 

08/31/83 
09N03U 
23CAA 

AT CAGING AT GAGING AT GAGING AT GAGING AT GAGING AT GAGING AT GAGING AT GAGING 
STATION 
ASARCO 

0.014 

(0.004 

0.013 
(0.030 

0.080 

CO 
ALL QUANTITIES IN MILLIGRAMS PER LITER UNLESS OTHERUISE NOTED J"t 
BLANK LINE INDICATES PARAMETER NOT TESTED 

cn 
CO 



SUMMARY OF SURFACE UATER QUALITY SAMPLING - ASARCO - EAST HELENA 

SAMPLING SITE PPC-1 PPC-IA PPC-IA PPC-IA PPC-2 PPC-2 PPC-2 PPC-2 PPC-2 PPC-2 

SAMPLE DATE 
LOCATION 
LOCATION 

DESCRIPTION 
DESCRIPTION 

LAB 

09/29/63 
09N03U 
23CAA 

AT GACING 
STATION 
ASARCO 

11/30/79 
09N03U 
13BAD 

ABU KAISER 
PLANT 
UQB 

05/15/80 
09N03U 
13BAD 

ABV KAISER 
PLANT 
UQB 

05/26/81 
09N03U 
13BAD 

ABV KAISER 
PLANT 
UQB 

05/07/80 
09N02U 
07BCC 

BLU KAISER 
PLANT 
ASARCO 

06/10/80 
09N02U 
07BCC 

BLU KAISER 
PLANT 
ASARCO 

07/16/80 
09N02U 
07BCC 

BLU KAISER 
PLANT 
ASARCO 

08/13/80 
09N02U 
07BCC 

BLU KAISER 
PLANT 
ASARCO 

10/02/80 
09N02U 
07BCC 

BLU KAISER 
PLANT 
ASARCO 

11/19/60 
09N02U 
07BCC 

BLU KAISER 
PLANT 
ASARCO 

PHYSICAL PARAMETERS 
FLOU (CFS) 

UATER TEMPERATURE (C) 
SPEC. COND. (UMHOS/CM) LAB 

PH FIELD 
PH LAB 

TURBIDITY (NTU) LAB 
TOTAL SUSP. SOLIDS 

TOTAL DISS. SOLIDS MEAS. 
SODIUM ADSORPTION RATIO 

13.9 
0.0 

371.2 
7.95 
7.99 
1.0 
7.3 

272.8 
0.7 

141.7 
6.0 

178.0 

9.30 
8.0 
56.2 

220.0 

7.53 6.8 

92 

11 
117 

7.2 

192 

13 
215 

7.5 

331 

12 
258 

7.4 

345 

6.0 
290 

7.8 

348 

-0.50 
185 

7.6 

63 

COMMON IONS 
TOTAL HARDNESS AS CAC03 

CALCIUM (CA) 
MAGNESIUM (MG) 

SODIUM (NA) 
POTASSIUM (K) 

ALKALINITY AS CAC03 (LAB) 
BICARBONATE (HC03) (LAB) 
CARBONATE AS C03 (LAB) 

SULFATE (S04) 
CHLORIDE (CD 
FLUORIDE (F) 

139 
39.5 
9.9 
18.1 
2.3 
102 

124.4 
0.0 
74.0 
3.7 
0.50 

57 
18.7 
2.6 

37 
45.1 
0.0 
38.2 

97 
28.0 
6.5 

44 
53.7 
0.0 
51.0 

NUTRIENTS 
AMMONIA (NH4-N) 

NITRATE • NITRITE AS N 
KJELDAHL NITROCEN AS N (TOTAL) 

ORTHO-PHOSPHATE (P04-P) 
PHOSPHORUS (P) TOTAL 

0.02 
0.34 
0.17 
0.012 
0.02 

(0.01 
0.15 
0.73 
0.057 
0.083 

CATION AND ANION BALANCE 
TOTAL CATIONS (MEQ/L) 
TOTAL ANIONS (MEQ/L) 
PERCENT DIFFERENCE 

3.632 
3.736 

1.147 
1.551 

1.932 
1.942 

TRACE ELEMENTS 
ARSENIC (AS) TOTAL 0.009 

ALL QUANTITIES IN MILLIGRAMS PER LITER UNLESS OTHERUISE NOTED 
BLANK LINE INDICATES PARAMETER NOT TESTED 

0.12 0.012 0.093 0.029 O 
o 

CO 

C n 



SUMMARY OF SURFACE WATER QUALITY SAMPLING - ASARCO - EAST HELENA 

SAMPLING SITE PPC-1 PPC-IA PPC-IA PPC-IA PPC-2 PPC-2 PPC-2 PPC-2 PPC-2 PPC-2 

SAMPLE DATE 09/29/83 11/30/79 05/15/80 05/26/81 05/07/80 06/10/80 07/16/80 08/13/80 10/02/80 .U/19/80 

TRACE ELEMENTS 
ARSENIC (AS) DISS 0.004 0.007 0.024 <0.006 0.012 0.014 0.019 0.015 

ARSENIC (AS) TOTAL REC. 0.006 0.014 0.78 
CADMIUM (CD) TOTAL (0.004 0.004 (0.003 <0.001 0.005 
CADMIUM (CD) DISS (0.005 0.002 (0.003 0.002 0.005 (0.001 0.002 

CADMIUM (CD) TOTAL REC. 0.005 
COPPER (CU) TOTAL 0.006 
COPPER (CU) DISS (0.01 0.01 

COPPER (CU) TOTAL REC. (0.01 0.01 0.07 
IRON (FE) DISS 0.18 0.03 

IRON (FE) TOTAL REC. 0.12 1.70 1.5 
LEAD (PB) TOTAL (0.030 0.14 0.030 0.010 0.030 
LEAD (PB) DISS (0.05 (0.05 0.040 0.030 0.030 0.030 0.030 0.050 

LEAD (PB) TOTAL REC. (0.05 <0.05 0.41 
MANGANESE (MN) DISS 0.47 0.15 

HANGANESE (MN) TOTAL REC. 0.10 0.65 0.88 
MERCURY (HG) TOTAL <0.001 (0.001 (0.001 
MERCURY (HG) DISS (0.001 

MERCURY (HG) TOTAL REC. (0.0002 
SELENIUM (SE) TOTAL 0.005 (0.004 (0.004 
SELENIUM (SE) DISS (0.004 

ZINC (ZN) TOTAL 0.13 0.72 0.25 0.44 0.93 
ZINC (ZN) DISS 0.36 0.07 0.16 0.23 0.33 0.53 0.39 0.55 

ZINC (ZN) TOTAL REC. 0.15 0.57 0.66 

LOADINGS 
ARSENIC (LBS/DAY) 0 11 

CO 

ALL QUANTITIES IN MILLIGRAMS PER LITER UNLESS OTHERWISE NOTED j s j 
BLANK LINE INDICATES PARAMETER NOT TESTED 



SUMMARY OF SURFACE UATER QUALITY SAMPLING - ASARCO - EAST HELENA 

SAMPLING SITE PPC-2 PPC-2 PPC-2 PPC-2 PPC-2 PPC-2 PPC-2 PPC-2 PPC-2 PPC-2 

SAMPLE DATE 12/14/80 01/15/81 03/23/81 04/27/81 07/03/81 07/20/81 11/30/82 12/31/82 02/18/83 02/25/83 
LOCATION 09N02U 09N02U 09N02U 09N02U 09N02U 09N02U 09N02U 09N02U 09N02U 09N02U 
LOCATION 07BCC 07BCC 07BCC 07BCC 07BCC 07BCC 07BCC 07BCC 07BCC 07BCC 

DESCRIPTION BLU KAISER BLU KAISER BLU KAISER BLU KAISER BLU KAISER BLU KAISER BLU KAISER BLU KAISER BLU KAISER BLU KAISER 
DESCRIPTION PLANT PLANT PLANT PLANT PLANT PLANT PLANT PLANT PLANT PLANT 

LAB ASARCO ASARCO ASARCO ASARCO ASARCO UQB ASARCO ASARCO ASARCO ASARCO 

PHYSICAL PARAMETERS 
UATER TEMPERATURE (C) 2.6 6.5 7.8 19 

SPEC. COND. (UMHOS/CM) LAB 170 220 132 270 
PH LAB 7.8 7.6 7.4 7.9 

TOTAL DISS. SOLIDS MEAS. 267 275 300 201 389 

TRACE ELEMENTS 
ARSENIC (AS) TOTAL 0.011 0.030 0.022 0.018 0.019 0.012 0.012 0.11 0.009 
ARSENIC (AS) DISS 0.008 0.017 0.006 (0.004 0.009 

ARSENIC (AS) TOTAL REC. 0.003 
CADMIUM (CD) TOTAL (0.002 0.005 (0.002 (0.002 (0.002 (0.004 (0.003 0.005 (0.004 
CADMIUM (CD) DISS (0.002 0.005 (0.002 (0.002 (0.002 

CADMIUM (CD) TOTAL REC. (0.005 
COPPER (CU) TOTAL (0.008 (0.008 0.008 0.005 
LEAD (PB) TOTAL 0.030 0.15 0.030 0.070 0.030 0.050 0.020 0.030 0.030 
LEAD (PB) DISS 0.030 0.050 0.020 0.020 0.020 

LEAD (PB) TOTAL REC. (0.05 
MERCURY (HG) TOTAL <0.001 <0.001 (0.001 <0.001 (0.001 
SELENIUM (SE) TOTAL <0.010 0.011 0.007 (0.004 (0.004 

ZINC (ZN) TOTAL 0.33 0.43 0.30 0.40 0.27 0.13 0.15 0.18 0.12 
ZINC (ZN) DISS 0.28 0.25 0.23 0.18 0.15 

o 
o 
CO 

ALL QUANTITIES IN MILLIGRAMS PER LITER UNLESS OTHERUISE NOTED I — 
BLANK LINE INDICATES PARAMETER NOT TESTED fO 



SUMMARY OF SURFACE UATER QUALITY SAMPLING - AShflCO - EAST HELENA 

SAMPLING SITE PPC-2 PPC-2 PPC-2 PPC-2 PPC-2 PPC-2 PPC-3 PPC-3 PPC-3 PPC-3 

SAMPLE DATE 
LOCATION 
LOCATION 

DESCRIPTION 
DESCRIPTION 

LAB 

04/18/83 
09N02U 
07BCC 

BLU KAISER 
PLANT 
ASARCO 

04/25/83 
09N02U 
07BCC 

BLU KAISER 
PLANT 
ASARCO 

06/20/83 
09N02U 
07BCC 

BLU KAISER 
PLANT 
ASARCO 

07/29/83 
09N02U 
07BCC 

BLU KAISER 
PLANT 
ASARCO 

08/31/83 
09N02U 
07BCC 

BLU KAISER 
PLANT 
ASARCO 

09/29/83 
09N02U 
07BCC 

04/07/78 
09N02U 
06BCB 

04/15/78 
09N02U 
06BCB 

04/29/78 
09N02U 
06BCB 

05/13/78 
09N02U 
06BCB 

BLU KAISER AT KLEFFNER AT KLEFFNER AT KLEFFNER AT KLEFFNER 
PLANT 
ASARCO 

RANCH 
ASARCO 

RANCH 
ASARCO 

RANCH 
ASARCO 

RANCH 
ASARCO 

TRACE ELEMENTS 
ARSENIC (AS) TOTAL 
CADMIUM (CD) TOTAL 
COPPER (CU) TOTAL 
LEAD (PB) TOTAL 
ZINC (ZN) TOTAL 

0.008 0.008 
(0.003 (0.004 

0.010 0.013 
(0.020 0.050 

0.15 0.12 

0.049 0.009 
(0.004 (0.003 
0.037 0.008 

0.13 0.020 
0.35 0.075 

0.014 0.009 
(0.004 (0.004 
0.013 0.008 
0.030 0.030 

0.10 0.10 

0.008 0.008 
0.003 0.003 

0.050 0.050 

0.009 0.024 
0.005 0.005 

0.050 0.080 

o 
GO 

ro 
cn 

BLANK LINE INDICATES PARAMETER NOT TESTED ^ 
ALL QUANTITIES IN MILLIGRAMS PER LITER UNLESS OTHERUISE NOTED °* 



SUMMARY OF SURFACE UATER QUALITY SAMPLING - ASARCO - EAST HELENA 

SAMPLINC SITE PPC-3 PPC-3 PPC-3 PPC-3 PPC-3 PPC-3 PPC-3 PPC-3 PPC-3 PPC-3 

SAMPLE DATE 
LOCATION 
LOCATION 

05/27/76 
09N02U 
04BCB 

04/09/76 
09N02U 
04BCB 

07/07/78 
09N02U 
04BCB 

07/21/78 
09N02U 
04BCB 

08/04/78 
09N02U 
04BCB 

08/18/78 
09N02U 
04BCB 

09/01/78 
09N02U 
06BCB 

09/15/78 
09N02U 
04BCB 

09/29/78 
09N02U 
04BCB 

10/13/78 
09N02U 
04BCB 

DESCRIPTION AT KLEFFNER AT KLEFFNER AT KLEFFNER AT KLEFFNER AT KLEFFNER AT KLEFFNER AT KLEFFNER AT KLEFFNER AT KLEFFNER AT KLEFFNER 
DESCRIPTION 

LAB 
RANCH 
ASARCO 

RANCH 
ASARCO 

RANCH 
ASARCO 

RANCH 
ASARCO 

RANCH 
ASARCO 

RANCH 
ASARCO 

RANCH 
ASARCO 

RANCH 
ASARCO 

RANCH 
ASARCO 

RANCH 
ASARCO 

TRACE ELEMENTS 
ARSENIC (AS) TOTAL 0.013 0.011 (0.004 (0.004 0.011 0.012 0.004 0.010 0.007 (0.004 
CADMIUM (CD) TOTAL (0.002 0.002 0.005 (0.002 (0.002 0.002 0.003 0.003 0.003 (0.002 

LEAD (PB) TOTAL 0.080 0.050 0.030 0.030 0.017 0.070 0.12 0.050 0.050 0.020 

O 
o 
CO 

ro 
ALL QUANTITIES IN MILLIGRAMS PER LITER UNLESS 0THERU1SE NOTED 
BLANK LINE INDICATES PARAMETER NOT TESTED CO 



SUMMARY OF SURFACE UATER QUALITY SAMPLING - ASARCO - EAST HELENA 

SAMPLING SITE PPC-3 PPC-3 PPC-3 PPC-3 PPC-3 PPC-3 PPC-3 PPC-3 PPC-3 PPC-3 

SAMPLE DATE 
LOCATION 
LOCATION 

DESCRIPTION 
DESCRIPTION 

LAB 

AT 

1Q/27/7S 
09N02U 
06BCB 

KLEFFNER 
RANCH 
ASARCO 

AT 

11/24/78 
09N02U 
06BCB 

KLEFFNER 
RANCH 
ASARCO 

AT 

12/08/78 
09N02U 
06BCB 

KLEFFNER 
RANCH 
ASARCO 

AT 

01/04/79 
09N02U 
06BCB 

KLEFFNER 
RANCH 
ASARCO 

AT 

01/19/79 
09N02U 
06BCB 

KLEFFNER 
RANCH 
ASARCO 

AT 

02/01/79 
09N02U 
066CB 

KLEFFNER 
RANCH 
ASARCO 

AT 

02/20/79 
09N02U 
06BCB 

KLEFFNER 
RANCH 
ASARCO 

AT 

03/16/79 
09N02U 
06BCB 

KLEFFNER 
RANCH 
ASARCO 

AT 

04/04/79 
09N02U 
04BCB 

KLEFFNER 
RANCH 
ASARCO 

AT 

04/20/79 
09N02U 
04BCB 

KLEFFNER 
RANCH 
ASARCO 

TRACE ELEMENTS 
ARSENIC (AS) TOTAL 0.008 0.020 0.011 0.013 0.006 (0.008 0.006 0.008 0.009 0.012 
CADMIUM (CD) TOTAL 0.003 0.012 0.008 <0.002 <0.002 (0.002 0.005 0.002 (0.003 0.003 

LEAD (PB) TOTAL 0.080 0.31 0.28 0.020 0.020 (0.020 0.050 0.020 (0.025 0.050 

O 
CO 
I — 

ALL QUANTITIES IN MILLIGRAMS PER LITER UNLESS OTHERUISE NOTED CD 
BLANK LINE INDICATES PARAMETER NOT TESTED 



SUMMARY OF SURFACE UATER QUALITY SAMPLING - ASARCO - EAST HELENA 

SAMPLING SITE PPC-3 PPC-3 PPC-3 PPC-3 PPC-3 PPC-3 PPC-3 PPC-3 PPC-3 PPC-3 

SAMPLE DATE 
LOCATION 
LOCATION 

05/16/79 
09N02U 
06BCB 

07/20/79 
09N02U 
06BCB 

08/03/79 
09N02U 
06BCB 

08/17/79 
09N02U 
06BCB 

09/17/79 
09N02U 
06BCB 

10/05/79 
09N02U 
06BCB 

10/15/79 
09N02U 
06BCB 

10/19/79 
09N02U 
06BCB 

11/02/79 
09N02U 
06BCB 

11/30/79 
09N02U 
06BCB 

DESCRIPTION AT KLEFFNER AT KLEFFNER AT KLEFFNER AT KLEFFNER AT KLEFFNER AT KLEFFNER AT KLEFFNER AT KLEFFNER AT KLEFFNER AT KLEFFNER 
DESCRIPTION 

LAB 

TRACE ELEMENTS 
ARSENIC (AS) TOTAL 
CADMIUM (CD) TOTAL 

LEAD (PB) TOTAL 

RANCH 
ASARCO 

0.022 
0.003 
0.080 

RANCH 
ASARCO 

0.060 
0.003 
0.030 

RANCH 
ASARCO 

0.004 
(0.001 
0.030 

RANCH 
ASARCO 

0.008 
(0.002 
0.030 

RANCH 
ASARCO 

0.009 
(0.002 
0.030 

RANCH 
ASARCO 

0.011 
(0.002 
0.030 

RANCH 
ASARCO 

0.054 
0.005 
0.070 

RANCH 
ASARCO 

0.008 
(0.002 
(0.020 

RANCH 
ASARCO 

0.008 
(0.002 
(0.020 

RANCH 
ASARCO 

0.008 
0.002 
0.030 

O 
o 
CO 

ALL QUANTITIES IN MILLIGRAMS PER LITER UNLESS OTHERWISE NOTED 
BLANK LINE INDICATES PARAMETER NOT TESTED 

ro 
cn 



SUMMARY OF SURFACE UATER QUALITY SAMPLING - ASARCO - EAST HELENA 

SAMPLING SITE PPC-3 PPC-3 PPC-3 PPC-3 PPC-3 PPC-3 PPC-3 PPC-3 PPC-3 PPC-3 

SAMPLE DATE 12/14/79 12/16/79 01/25/60 02/06/80 02/22/80 03/02/80 03/07/80 04/07/80 04/18/80 05/07/80 
LOCATION 09N02U 09N02U 09N02U 09N02U 09N02U 09N02U 09N02U 09N02U 09N02U 09N02U 
LOCATION 06BCB 04BCB 06BCB 06BCB 06BCB 06BCB 06BCB 06BCB 06BCB 06BCB 

DESCRIPTION AT KLEFFNER AT KLEFFNER AT KLEFFNER AT KLEFFNER AT KLEFFNER AT KLEFFNER AT KLEFFNER AT KLEFFNER AT KLEFFNER AT KLEFFNER 
DESCRIPTION RANCH RANCH RANCH RANCH RANCH RANCH RANCH RANCH RANCH RANCH 

LAB ASARCO ASARCO ASARCO ASARCO ASARCO ASARCO ASARCO ASARCO ASARCO ASARCO 

PHYSICAL PARAMETERS 
PH LAB 7'° 

TOTAL DISS. SOLIDS MEAS. 1 0 9 

TRACE ELEMENTS 
ARSENIC (AS) TOTAL 0.010 0.006 <0.005 0.011 0.009 0.007 0.010 
ARSENIC (AS) DISS 
CADMIUM (CD) TOTAL 0.002 (0.002 0.003 (0.002 0.002 0.002 <0.002 
CADMIUM (CD) DISS 
LEAD (PB) TOTAL 0.030 0.030 0.030 0.050 0.030 0.020 0.030 
LEAD (PB) DISS 

MERCURY (HG) TOTAL 
SELENIUM (SE) TOTAL 

ZINC (ZN) TOTAL 0.070 0.20 0.62 0.20 0.18 
ZINC (ZN) DISS 

(0.006 0.007 0.092 
0.016 

(0.002 (0.002 0.002 
0.002 

0.020 0.050 0.12 

(0.001 
0.040 

(0.001 (0.001 (0.001 
(0.004 

0.12 0.30 0.52 
0.12 

o 
o 
CO 

ro 
ALL QUANTITIES IN MILLIGRAMS PER LITER UNLESS OTHERWISE NOTED CD 
BLANK LINE INDICATES PARAMETER NOT TESTED CD 



SUMMARY OF SURFACE UATER QUALITY SAMPLING - ASARCO - EAST HELENA 

SAMPLING SITE PPC-3 PPC-3 PPC-3 PPC-3 PPC-3 PPC-3 PPC-3 PPC-3 PPC-3 PPC-3 

SAMPLE DATE 04/10/80 07/14/80 08/13/80 10/02/80 11/19/80 12/16/80 01/15/81 03/23/61 04/27/81 07/03/81 
LOCATION 09N02U 09N02U 09N02U 09N02U 09N02U 09N02U 09N02U 09N02U 09N02U 09N02U 
LOCATION 04BCB 04BCB 06BCB 06BCB 06BCB 06BCB 06BCB 06BCB 06BCB 06BCB 

DESCRIPTION AT KLEFFNER AT KLEFFNER AT KLEFFNER AT KLEFFNER AT KLEFFNER AT KLEFFNER AT KLEFFNER AT KLEFFNER AT KLEFFNER AT KLEFFNER 
DESCRIPTION RANCH RANCH RANCH RANCH RANCH RANCH RANCH RANCH RANCH RANCH 

LAB ASARCO ASARCO ASARCO ASARCO ASARCO ASARCO ASARCO ASARCO ASARCO ASARCO 

PHYSICAL PARAMETERS 
TER TEMPERATURE <C> 12 13 13 6.5 0.0 2.9 7.0 6.0 18 
OND. (UMHOS/CH) LAB 106 205 250 278 160 168 212 120 255 

PH LAB 7.2 7.8 7.5 7.8 7.7 7.5 7.5 7.3 7.8 
. DISS. SOLIDS MEAS. 200 332 330 354 326 240 273 299 187 292 

TRACE ELEMENTS 
ARSENIC (AS) TOTAL 0.012 0.040 0.009 0.010 0.17 0.017 0.014 0.016 
ARSENIC (AS) DISS 0.012 (0.004 0.008 0.026 0.015 0.010 0.009 0.007 0.007 0.016 
CADMIUM (CD) TOTAL (0.003 (0.001 <0,002 (0.002 0.005 (0.002 0.003 (0.002 
CADMIUM (CD) DISS (0.003 0.002 (0.002 (0.001 0.002 (0.002 0.005 (0.002 . 0.003 (0.002 
LEAD (PB) TOTAL 0.030 (0.010 0.020 0.10 0.12 0.030 0.050 0.050 
LEAD (PB) DISS 0.020 0.030 0.020 (0.010 0.030 0.030 0.070 0.020 0.020 0.020 

MERCURY (HG) TOTAL (0.001 (0.001 (0.001 (0.001 (0.001 (0.001 (0.001 
MERCURY (HG) DISS (0.001 

SELENIUM (SE) TOTAL (0.004 (0.004 (0.010 (0.004 (0.004 (0.004 (0.004 
SELENIUM (SE) DISS (0.004 

ZINC (ZN) TOTAL 0.18 0.35 0.48 0.30 0.40 0.27 0.30 0.20 
ZINC (ZN) DISS 0.18 0.27 0.38 0.28 0.47 0.22 0.23 0.22 0.15 0.10 

o 
o 
00 

ALL QUANTITIES IN MILLIGRAMS PER LITER UNLESS OTHERUISE NOTED £i? 
BLANK LINE INDICATES PARAMETER NOT TESTED . 



SUMMARY OF SURFACE UATER QUALITY SAMPLING - ASARCO - EAST HELENA 

SAMPLING SITE PPC-3 PPC-3 PPC-3 PPC-3 PPC-3 PPC-3 PPC-3 PPC-3 PPC-3 PPC-3 

SAMPLE DATE 
LOCATION 
LOCATION 

10/14/82 
09N02U 
06BCB 

11/20/82 
09N02U 
06BCB 

11/30/82 
09N02U 
068CB 

12/31/82 
09N02U 
06BCB 

02/18/83 
09N02U 
06BCB 

02/25/83 
09N02U 
06BC8 

04/18/83 
09N02U 
06BCB 

04/25/83 
09N02U 
06BCB 

04/20/83 
09N02U 
06BCB 

07/29/83 
09N02U 
06BCB 

DESCRIPTION AT KLEFFNER AT KLEFFNER AT KLEFFNER AT KLEFFNER AT KLEFFNER AT KLEFFNER AT KLEFFNER AT KLEFFNER AT KLEFFNER AT KLEFFNER 
DESCRIPTION 

LAB 
RANCH 
ASARCO 

RANCH 
ASARCO 

RANCH 
ASARCO 

RANCH 
ASARCO 

RANCH 
ASARCO 

RANCH 
ASARCO 

RANCH 
ASARCO 

RANCH 
ASARCO 

RANCH 
ASARCO 

RANCH 
ASARCO 

TRACE ELEMENTS 
ARSENIC 
CADMIUM 
COPPER 
LEAD 

MERCURY 
MERCURY 
ZINC ( 

AS) TOTAL 
CD) TOTAL 
CU) TOTAL 
PB) TOTAL 
HG) TOTAL 
(HG) DISS 
ZN) TOTAL 

0.017 
(0.003 
0.012 
0.030 

0.18 

0.009 
(0.003 
0.008 

(0.020 

0.15 

0.008 
(0.004 
0.008 
0.030 
(0.50 
<0.50 

0.10 

0.010 
<0.003 
(0.008 
0.020 

0.12 

0.008 
(0.004 
0.005 
0.030 

0.13 

0.018 
(0.004 
0.007 
0.050 

0.080 

0.003 
(0.003 
0.007 

(0.020 

0.12 

0.011 
(0.004 
0.012 
0.050 

0.10 

0.016 
(0.004 
0.020 
0.080 

0.17 

0.29 
(0.003 
0.015 
0.020 

0.053 

ALL QUANTITIES IN MILLIGRAMS PER LITER UNLESS OTHERUISE NOTED 
BLANK LINE INDICATES PARAMETER NOT TESTED 

O 
CD 
CO 
> 

ro 
CO 



SUMMARY OF SURFACE UATER QUALITY SAMPLING - ASARCO - EAST HELENA 

SAMPLING SITE PPC-3 PPC-3 PPC-4 PPC-4 PPC-4 PPC-4 PPC-4 PPC-4 PPC-4 PPC-4 

SAMPLE DATE 
LOCATION 
LOCATION 

06/31/83 09/29/63 
09N02U 09H02U 
06BCB 04BCB 

DESCRIPTION AT KLEFFNER AT KLEFFNER 
DESCRIPTION 

LAB 
RANCH 
ASARCO ASARCO 

05/07/80 
10N03U 
36DAD 

AT 

04/10/80 
10N03U 
36DAD 

AT 

07/16/60 
10N03U 
36DAD 

AT 

08/13/80 
10N03U 
36DAD 

AT 

10/02/80 
10N03U 
36DAD 

AT 

11/19/80 
10N03U 
36DAD 

AT 

12/16/80 
10N03U 
36DAD 

AT 

ASARCO ASARCO ASARCO ASARCO ASARCO ASARCO ASARCO 

01/15/81 
10N03U 
36DAD 

AT 
RANCH DIVERSION DIVERSION DIVERSION DIVERSION DIVERSION DIVERSION DIVERSION DIVERSION 

ASARCO 

PHYSICAL PARAMETERS 
UATER TEMPERATURE (C> 

SPEC. COND. (UMHOS/CM) LAB 
PH LAB 

TOTAL DISS. SOLIDS MEAS. 
7.1 
97 

12 
110 
7.3 
166 

14 
182 
7.6 
316 

13 
252 
7.6 
339 

7.3 
282 
7.8 
344 

0.20 
178 
7.7 
323 

2.9 
169 
7.5 
267 274 

TRACE ELEMENTS 
ARSENIC <AS) TOTAL 0.040 0.007 0.037 0.017 0.12 0.013 0.026 
ARSENIC (AS) DISS 0.017 0.008 (0.006 (0.005 0.007 0.007 0.010 0.017 
CADMIUM (CD) TOTAL (0.004 (0.004 0.004 (0.003 (0.001 (0.002 (0.002 0.005 
CADMIUM (CD) DISS 0.002 (0.003 (0.002 (0.002 (0.001 0.002 (0.002 0.005 
COPPER (CU) TOTAL 0.008 0.010 

(0.002 

LEAD (PB) TOTAL (0.030 (0.030 0.12 0.030 0.010 0.020 0.050 0.12 
LEAD (PB) DISS 0.020 0.020 0.030 0.020 <0.010 0.050 0.070 0.12 

MERCURY (HG) TOTAL (0.001 (0.001 (0.001 (0.001 (0.001 
MERCURY (HG) DISS (0.001 

SELENIUM (SE) TOTAL (0.004 (0.010 0.009 (0.004 (0.010 0.006 
SELENIUM (SE) DISS (0.004 

ZINC (ZN) TOTAL 0.080 0.080 0.58 0.23 0.33 0.48 0.35 0.37 
ZINC (ZN) DISS 0.14 0.17 0.23 0.38 0.28 0.43 0.23 0.27 

o 
o 
CO 

ALL QUANTITIES IN MILLIGRAMS PER LITER UNLESS OTHERUISE NOTED 
BLANK LINE INDICATES PARAMETER NOT TESTED ^Ti 

CO 



SUMMARY OF SURFACE UATER QUALITY SAMPLING - ASARCO - EAST HELENA 

SAMPLING SITE PPC-4 PPC-4 PPC-4 PPC-4 PPC-4 PPC-4 PPC-4 PPC-4 PPC-4 PPC-4 

SAMPLE DATE 
LOCATION 
LOCATION 

DESCRIPTION 
DESCRIPTION 

LAB 

PHYSICAL PARAMETERS 
FLOU (CFS) 

UATER TEMPERATURE (C) 
SPEC. COND. (UHHOS/CM) LAB 

PH LAB 
TOTAL SUSP. SOLIDS 

TOTAL DISS. SOLIDS MEAS. 

03/23/61 
10N03U 
36DAD 

AT 
DIVERSION 

ASARCO 

4.9 
210 
7.3 

04/27/61 
10N03U 
34DAD 

AT 
DIVERSION 

ASARCO 

4.0 
122 
7.2 

07/03/61 
10N03U 
34DAD 

AT 
DIVERSION 

ASARCO 

16 
190 
7.6 

01/19/62 
10N03U 
34DAD 

AT 
DIVERSION 

UQB 

30 
0.5 

342.0 
7.80 

03/25/82 
10N03U 
36DAD 

AT 

UQB 

26.5 
1.0 

378.0 
8.11 
32.7 

11/30/82 
10N03U 
36DAD 

AT 

12/31/62 
1CN03U 
36DAD 

AT 

02/18/83 
10N03U 
36DAD 

AT 

02/25/83 
10N03U 
36DAD 

AT 

ASARCO ASARCO ASARCO ASARCO 

04/16/83 
10N03U 
36DAD 

AT 
DIVERSION DIVERSION DIVERSION DIVERSION DIVERSION DIVERSION 

ASARCO 

280 183 306 

COMMON IONS 
TOTAL HARDNESS AS CAC03 

CALCIUM (CA) 
MAGNESIUM (MG) 

143 
36.8 
12.4 

CATION AND ANION BALANCE 
TOTAL CATIONS (MEQ/L) 

TRACE ELEMENTS 

2.856 

ARSENIC (AS) TOTAL 0.013 0.018 0.017 0.061 0.011 0.082 0.010 0.051 
ARSENIC (AS) DISS 0.011 (0.004 0.017 0.005 

ARSENIC (AS) TOTAL REC. 0.008 0.012 
CADMIUM (CD) TOTAL (0.002 0.002 (0.002 (0.004 (0.003 (0.004 (0.004 0.005 
CADMIUM (CD) DISS (0.002 0.002 (0.002 
COPPER (CU) TOTAL 0.008 (0.008 0.005 0.007 0.064 
COPPER (CU) DISS 0.01 

COPPER (CU) TOTAL REC. 0.01 0.02 
IRON (FE) DISS (0.01 

IRON (FE) TOTAL REC. 0.41 0.45 
LEAD (PB) TOTAL 0.030 0.050 0.030 0.030 0.030 0.030 (0.030 0.27 
LEAD (PB) DISS 0.020 0.030 0.020 <0.05 

LEAD (PB) TOTAL REC. (0.05 (0.05 
MERCURY (HG) TOTAL (0.001 (0.001 (0.001 
SELENIUM (SE) TOTAL (0.004 (0.004 (0.004 

ZINC (ZN) TOTAL 0.25 0.28 0.20 0.10 0.12 0.12 0.080 0.12 
ZINC (ZN) DISS 0.20 0.17 0.12 0.10 

ZINC (ZN) TOTAL REC. 

LOADINGS 
ARSENIC (LBS/DAY) 

0.11 

1 

0.19 

o 
o 
CO 

ALL QUANTITIES IN MILLIGRAMS PER LITER UNLESS OTHERUISE NOTED 
BLANK LINE INDICATES PARAMETER NOT TESTED ro 

o 



SUMMARY OF SURFACE UATER QUALITY SAMPLING - ASARCO - EAST HELENA 

SAMPLINC SITE 

SAMPLE DATE 
LOCATION 
LOCATION 

DESCRIPTION 
DESCRIPTION 

LAB 

PPC-4 

04/25/83 
10N03U 
36DAD 

AT 
DIVERSION 

ASARCO 

PPC-4 

04/20/83 
10N03U 
36DAD 

AT 
DIVERSION 

ASARCO 

PPC-4 

07/29/83 

PPC-4 

08/31/83 
10N03U 
36DAD 

AT 

PPC-4 

09/29/83 
10N03U 
36DAD 

AT 

PPC-4A 

10/26/82 
10N03U 
36DAD 
BLU 

DIVERSION DIVERSION DIVERSION 
ASARCO ASARCO UQB 

PPC-4B 

10/26/82 
10N03U 
36ADD 
NEAR 

02 PLANT 
UQB 

PPC-5 

04/07/78 
10N03U 
36ADD 

AT SMELTER 
DAM 

ASARCO 

PPC-5 

04/15/78 
10N03U 
36ADD 

AT SMELTER 
DAM 

ASARCO 

PPC-5 

04/29/78 
10N03U 
36ADD 

AT SMELTER 
DAM 

ASARCO 

PHYSICAL PARAMETERS 
FLOU (CFS) 

UATER TEMPERATURE (C) 
SPEC. COND. (UMHOS/CM) LAB 

70.1 
3.5 

275.0 

COMMON IONS 
TOTAL HARDNESS AS CAC03 

CALCIUM (CA) 
MAGNESIUM (MG) 
SULFATE <S04) 

109 
32.3 
7.0 
60.0 

CATION AND ANION BALANCE 
TOTAL CATIONS (MEQ/L) 
TOTAL ANIONS (MEQ/L) 
PERCENT DIFFERENCE 

2.188 
1.249 

TRACE ELEMENTS 
ARSENIC (AS) TOTAL 
ARSENIC (AS) DISS 

ARSENIC (AS) TOTAL REC. 
CADMIUM (CD) TOTAL 
COPPER (CU) TOTAL 
LEAD (PB) TOTAL 
ZINC (ZN) TOTAL 
ZINC (ZN) DISS 

ZINC (ZN) TOTAL REC. 

0.008 

(0.004 
0.012 
0.030 
0.10 

0.086 

(0.004 
0.025 
0.080 
0.22 

.020 

(.003 
(.008 
.020 
.047 

0.011 

(0.004 
0.007 
(0.030 
0.070 

0.008 

(0.004 
0.006 
(0.030 
0.080 

0.005 
0.006 

0.16 
0.14 

0.006 

0.012 

0.005 

0.070 

0.009 

0.005 

0.080 

0.015 

0.003 

0.12 

LOADINGS 
ARSENIC (LBS/DAY) 

o 
o 
CO 
h— 

ALL QUANTITIES IN MILLIGRAMS PER LITER UNLESS 0THERU1SE NOTED »s j 
BLANK LINE INDICATES PARAMETER NOT TESTED 



SUMMARY OF SURFACE UATER QUALITY SAMPLING - ASARCO - EAST HELENA 

SAMPLING SITE PPC-5 PPC-5 PPC-5 PPC-5 PPC-5 PPC-5 PPC-5 PPC-5 PPC-5 PPC-5 

SAMPLE DATE 
LOCATION 
LOCATION 

DESCRIPTION 
DESCRIPTION 

LAB 

05/13/76 
10N03U 
36ADD 

AT SMELTER 
DAM 

ASARCO 

05/27/78 
1ON03U 
34ADD 

AT SMELTER 
DAM 

ASARCO 

06/09/78 
10N03U 
36ADD 

AT SMELTER 
DAM 

ASARCO 

07/07/78 07/21/78 08/04/78 06/16/78 09/01/78 09/15/78 09/29/76 
10N03U 
36ADD 

AT SMELTER 
DAM 

ASARCO 

10N03U 
36ADD 

AT SHELTER 
DAM 

ASARCO 

10N03U 
36ADD 

AT SMELTER 
DAM 

ASARCO 

10N03U 
36ADD 

AT SMELTER 
DAM 

ASARCO 

10N03U 
36ADD 

AT SMELTER 
DAM 

ASARCO 

10N03U 
36ADD 

AT SHELTER 
DAM 

ASARCO 

10N03U 
36ADD 

AT SHELTER 
DAM 

ASARCO 

TRACE ELEMENTS 
ARSENIC (AS) TOTAL 0.020 0.013 0.016 0.005 0.009 0.013 0.008 0.13 0.008 0.005 
CADMIUM (CD) TOTAL 0.007 0.003 0.005 0.005 0.005 (0.002 0.002 0.007 0.005 0.007 

LEAD (PB) TOTAL 0.12 0.12 0.27 0.070 0.080 0.050 0.050 0.12 0.080 0.050 

o 
o 
CO 

ro 
ALL QUANTITIES IN MILLIGRAMS PER LITER UNLESS OTHERUISE NOTED -<| 
BLANK LINE INDICATES PARAMETER NOT TESTED 



SUMMARY OF SURFACE UATER QUALITY SAMPLING - ASARCO - EAST HELENA 

SAMPLING SITE PPC-5 PPC-5 PPC-5 PPC-5 PPC-5 PPC-5 PPC-5 PPC-5 PPC-5 PPC-5 

SAMPLE DATE 
LOCATION 
LOCATION 

DESCRIPTION 
DESCRIPTION 

LAB 

AT 

10/13/78 
10N03U 
34ADD 

SMELTER 
DAM 

ASARCO 

AT 

10/27/78 
10N03U 
34ADD 

SMELTER 
DAM 

ASARCO 

AT 

11/24/78 
10N03U 
36ADD 

SMELTER 
DAM 

ASARCO 

AT 

12/08/78 
10N03U 
36ADD 

SMELTER 
DAM 

ASARCO 

AT 

01/04/79 
10N03U 
36ADD 

SMELTER 
DAM 

ASARCO 

AT 

01/19/79 
10N03U 
36ADD 

SMELTER 
DAM 

ASARCO 

AT 

02/01/79 
10N03U 
36ADD 

SMELTER 
DAM 

ASARCO 

AT 

02/20/79 
10N03U 
36ADD 

SMELTER 
DAM 

ASARCO 

AT 

03/16/79 
10N03U 
36ADD 

SMELTER 
DAM 

ASARCO 

04/06/79 
10N03U 
36ADD 

AT SMELTER 
DAM 

ASARCO 

TRACE ELEMENTS 
ARSENIC (AS) TOTAL 0.008 0.011 0.034 0.018 0.004 0.005 (0.008 0.014 
CADMIUM (CD) TOTAL 0.004 0.008 0.038 0.008 (0.002 (0.002 (0.002 0.005 

LEAD (PB) TOTAL 0.040 0.10 0.53 0.25 0.030 0.020 0.030 0.18 

<0.028 
0.008 
(0.020 

0.008 
(0.003 
0.025 

O 
o 
CO 

ro 
ALL QUANTITIES IN MILLIGRAMS PER LITER UNLESS OTHERUISE NOTED - s i 
BLANK LINE INDICATES PARAMETER NOT TESTED CO 



SUMMARY OF SURFACE WATER QUALITY SAMPLINC - ASARCO - EAST HELENA 

SAMPLING SITE PPC-5 PPC-5 PPC-5 PPC-5 PPC-5 PPC-5 PPC-5 PPC-5 PFC-5 PPC-5 

SAMPLE DATE 
LOCATION 
LOCATION 

DESCRIPTION 
DESCRIPTION 

LAB 

04/20/79 
10N03W 
36ADD 

AT SMELTER 
DAM 

ASARCO 

05/14/79 
10N03U 
34ADD 

AT SMELTER 
DAM 

ASARCO 

07/20/79 
10N03W 
34ADD 

AT SMELTER 
DAM 

ASARCO 

06/03/79 
10N03W 
36ADD 

AT SMELTER 
DAM 

ASARCO 

06/17/79 
10N03U 
36ADD 

AT SMELTER 
DAM 

ASARCO 

09/17/79 
10N03W 
34ADD 

AT SMELTER 
DAM 

ASARCO 

10/05/79 
10N03W 
36ADD 

AT SMELTER 
DAM 

ASARCO 

10/19/79 
10N03W 
34ADD 

AT SMELTER 
DAM 

ASARCO 

11/02/79 
10N03W 
36ADD 

AT SMELTER 
DAM 

ASARCO 

11/30/79 
10N03W 
3AADD 

AT SMELTER 
DAM 

ASARCO 

TRACE ELEMENTS 
ARSENIC (AS) TOTAL 0.014 0.027 0.020 0.009 0.037 0.009 0.015 0.009 0.009 0.010 
CADMIUM (CD) TOTAL 0.005 0.007 0.003 (0.001 0.002 (0.002 <0.002 (0.002 (0.002 0.002 

LEAD (PB) TOTAL 0.080 0.20 0.080 0.070 0.080 0.050 0.030 0.050 0.020 0.020 

i 

o 
o 
CO 

ro 
ALL QUANTITIES IN MILLIGRAMS PER LITER UNLESS OTHERWISE NOTED -O 
BLANK LINE INDICATES PARAMETER NOT TESTED 4Ss. 



SUMMARY OF SURFACE UATER QUALITY SAMPLING - ASARCO - EAST HELENA 

SAMPLING SITE PPC-5 PPC-5 PPC-5 PPC-5 PPC-5 PPC-5 PPC-51 PPC-5 PPC-5 PPC-5 

SAMPLE DATE 12/14/79 12/18/79 01/25/80 02/08/80 02/22/80 03/02/80 03/07/80 04/07/80 04/16/80 05/07/60 
LOCATION 10N03U 10N03U 10N03U 10N03U 10N03U 10N03U 10N03U 10N03U 10N03U 10N03U 
LOCATION 36ADD 34ADD 36ADD 36ADD 36ADD 36ADD 36ADD 36ADD 36ADD 36ADD 

DESCRIPTION AT SMELTER AT SMELTER AT SMELTER AT SMELTER AT SMELTER AT SMELTER AT SMELTER AT SMELTER AT SMELTER AT SHELTER 
DESCRIPTION DAM DAM DAM DAM DAM DAM DAM DAM DAM DAM 

LAB ASARCO ASARCO ASARCO ASARCO ASARCO ASARCO ASARCO ASARCO ASARCO ASARCO 

PHYSICAL PARAMETERS 
PH LAB 

TOTAL DISS. SOLIDS MEAS. 97 

TRACE ELEMENTS 
ARSENIC (AS) TOTAL 0.012 0.008 <0.005 0.010 0.011 0.010 
ARSENIC (AS) DISS 
CADMIUM (CD) TOTAL 0.002 0.002 0.002 <0.002 <0.002 (0.002 
CADMIUM (CD) DISS 
LEAD (PB) TOTAL 0.030 0.030 0.030 0.030 0.050 0.030 
LEAD (PB) DISS 

MERCURY (HG) TOTAL 
SELENIUM (SE) TOTAL 

ZINC (ZN) TOTAL 0.070 0.15 0.23 0.13 
ZINC (ZN) DISS 

0.009 0.006 0.025 0.035 
0.013 

0.003 (0.002 0.002 0.006 
0.002 

0.030 0.050 0.050 0.12 
0.020 

(0.001 <0.001 <0.001 
(0.004 

0.13 0.13 0.28 0.46 
0.12 

o 
CO 

ALL QUANTITIES IN MILLIGRAMS PER LITER UNLESS OTHERUISE NOTED I—• 
BLANK LINE INDICATES PARAMETER NOT TESTED f\3 

CT? 



SUnilARY OF SURFACE UATER QUALITY SAMPLING - ASARCO - EAST HELENA 

SAMPLING SITE PPC-5 PPC-5 PPC-5 PPC-5 PPC-5 PPC-5 PPC-5 PPC-5 PPC-5 PPC-5 

SAMPLE DATE 06/10/80 07/14/80 08/13/80 10/02/80 11/19/80 12/14/80 01/15/81 03/23/81 04/27/81 07/03/81 
LOCATION 10N03U 1ON03U 10N03U 10N03U 10N03U 10N03U 10N03U 10N03U 10N03U 10N03U 
LOCATION 36ADD 34ADD 34ADD 34ADD 34ADD 36ADD 34ADD 34ADD 36ADD 36ADD 

DESCRIPTION AT SMELTER AT SHELTER AT SMELTER AT SHELTER AT SMELTER AT SMELTER AT SMELTER AT SMELTER AT SMELTER AT SHELTER 
DESCRIPTION DAM DAM DAM DAM DAM DAM DAM DAM DAH DAH 

LAB ASARCO ASARCO ASARCO ASARCO ASARCO ASARCO ASARCO ASARCO ASARCO ASARCO 

PHYSICAL PARAMETERS 
ITER TEMPERATURE <C> 12 15 13 8.0 0.20 2.1 7.2 7.8 18 
.OND. (UMHOS/CM) LAB 112 211 254 268 178 165 220 130 235 

PH LAB 7.4 7.8 7.7 7.8 7.7 7.2 7.3 7.5 8.0 
. DISS. SOLIDS MEAS. 177 332 309 329 334 262 280 293 188 294 

TRACE ELEMENTS 
ARSENIC (AS) TOTAL 0.016 0.061 0.49 0,024 0.033 0.014 0.016 0.092 
ARSENIC (AS) DISS O.Ol* 0.009 0.009 0.057 0.032 0.017 0,017 0.014 0.006 0.084 
CADMIUM (CD) TOTAL <0.003 (0.001 (0,002 (0.002 0.005 (0.002 0.002 (0.002 
CADMIUM (CD) DISS (0.003 (0.002 (0.002 (0.001 (0.002 (0.002 0.005 (0.002 , 0.002 (0.002 
LEAD (PB) TOTAL 0.030 0.030 0.020 0.12 0.17 0.030 0.050 0.030 
LEAD (PB) DISS 0.020 0.050 0.020 (.010 0.030 0.030 0.080 0.020 0.020 0.030 

MERCURY (HG) TOTAL <0.001 (0.001 (0.001 (0.001 (0.005 (0.001 (0.001 
MERCURY (HG) DISS (0.001 

SELENIUM (SE) TOTAL (0.010 (0.004 0.016 0.021 <0.004 (0.004 (0.004 
SELENIUM (SE) DISS (0.004 

ZINC (ZN) TOTAL o.ia 0.31 0.43 0.33 0.35 0.22 0.27 0.20 
ZINC (ZN) DISS 0.17 0.20 0.38 0.24 0.40 0.23 0.20 0.15 0.15 0.12 

o 
o 
CO 

ALL QUANTITIES IN HILLIGRAHS PER LITER UNLESS OTHERUISE NOTED I s * 
BLANK LINE INDICATES PARAHETER NOT TESTED fO 



SUHIIARY OF SURFACE UATER QUALITY SAMPLING - ASARCO - EAST HELENA 

SAMPLING SITE PPC-S PPC-5 PPC-5 PPC-5 PPC-5 PPC-5 PPC-5 PPC-5 PPC-5 PPC-5 

SAMPLE DATE 03/25/82 03/25/82 10/26/82 10/26/82 11/30/82 12/31/82 02/18/83 02/25/83 04/18/83 04/25/63 
LOCATION 
LOCATION 

DESCRIPTION 
DESCRIPTION 

LAB 

10N03U 
36ADD 

AT SMELTER 
DAM 
UQB 

10N03U 
36ADD 

AT SMELTER 
DAM 
UQB 

10N03U 
36ADD 

AT SMELTER 
DAM 
UQB 

10N03U 
36ADD 

AT SHELTER 
DAM 
UQB 

10N03U 
36ADD 

AT SMELTER 
DAH 

ASARCO 

10N03U 
36ADD 

AT SMELTER 
DAM 

ASARCO 

10N03U 
36ADD 

AT SHELTER 
DAM 

ASARCO 

10N03U 
36ADD 

AT SMELTER 
DAM 

ASARCO 

10N03U 
36ADD 

AT SMELTER 
DAM 

ASARCO 

10N03U 
36ADD 

AT SMELTER 
DAH 

ASARCO 
REMARKS UEST BANK EAST BANK UEST BANK EAST BANK 

PHYSICAL PARAMETERS 
UATER TEMPERATURE (C> 4.0 2.0 

SPEC. COND. (UMHOS/CH) LAB 377.0 378.0 
PH LAB 8.00 7.95 

4.0 3.0 

TRACE ELEMENTS 
ARSENIC (AS) TOTAL 

ARSENIC (AS) TOTAL REC. 
CADMIUM (CD) TOTAL 
COPPER (CU) TOTAL 
LEAD (PB) TOTAL 
ZINC (ZN) TOTAL 

0.29 0.46 0.032 0.019 
0.020 

(0,004 
0.008 
0.030 
0.10 

0.088 

(0.003 
0.017 
0.070 
0.20 

0.065 

(0.004 
0.007 
0.020 
0.10 

0.048 

(0.004 
0.008 
0.030 
0.10 

0.066 

(0.003 
0.007 
(0.020 
0.10 

0.044 

(0.004 
0.008 
0.030 
0.10 

o 
o 
CO 

ALL QUANTITIES IN MILLIGRAMS PER LITER UNLESS OTHERUISE NOTED rO 
BLANK LINE INDICATES PARAMETER NOT TESTED 



SUMMARY OF SURFACE UATER QUALITY SAMPLIMC - ASARCO - EAST HELENA 

SAMPLING SITE PPC-5 PPC-5 PPC-5 PPC-5 PPC-6 PPC-6 PPC-6 PPC-6 PPC-6 PPC-6 

SAMPLE DATE 04/20/63 07/29/83 08/31/83 09/29/83 05/07/80 06/10/80 07/16/80 08/13/80 10/02/80 11/19/80 
LOCATION 10H03U 10N03U 10N03U 10N03U 10N03U 10N03U 10N03U 10N03U 10N03U 10N03U 
LOCATION 36ADD 36ADD 36ADD 36ADD 36AAA 36AAA 36AAA 36AAA 36AAA 36AAA 

DESCRIPTION AT SMELTER AT SMELTER AT SMELTER AT SMELTER ABV NORTH ABV NORTH ABV NORTH ABV NORTH ABV NORTH ABV NORTH 
DESCRIPTION DAM DAM DAM DAM SEEP SEEP SEEP SEEP SEEP SEEP 

LAB ASARCO ASARCO ASARCO ASARCO ASARCO ASARCO ASARCO ASARCO ASARCO ASARCO 

PHYSICAL PARAMETERS 
UATER TEMPERATURE (C) 12 15 13 8.0 0.20 

SPEC. COND. (UMHOS/CM) LAB 112 210 253 272 180 
PH LAB 7.0 6.9 7.9 7.7 7.6 7.6 

TOTAL DISS. SOLIDS MEAS. 95 179 318 340 353 341 

TRACE ELEMENTS 
ARSENIC (AS) TOTAL 0.020 0.030 0.021 0.010 0.032 0.017 (0.007 0.024 
ARSENIC (AS) DISS 0.012 0.012 0.009 0.022 (0.007 0.039 
CADMIUM (CD) TOTAL (0.004 0.005 (0.004 (0.004 0.006 (0.003 (0.001 (0.002 
CADMIUM (CD) DISS 0.004 (0.003 0.002 (0.002 (0.001 (0.002 
COPPER (CU) TOTAL 0.028 0.010 0.010 0.008 
LEAD (PB) TOTAL 0.10 0.060 (0.030 (0.030 0.12 0.050 0.010 0.030 
LEAD (PB) DISS 0.020 0.030 0.020 0.030 (0.010 0.020 

MERCURY (HG) TOTAL (0.001 <0.001 (0.001 
MERCURY (HG) DISS (0.001 

SELENIUM (SE) TOTAL (0.004 (0.010 (0.004 
SELENIUM (SE) DISS (0.004 

ZINC (ZN) TOTAL 0.22 0.065 0.070 0.080 0.48 0.20 0.27 0.42 
ZINC (ZN) DISS 0.12 0.15 0.22 0.37 0.23 0.40 

o 
o 
GO 
I—-
ro 

ALL QUANTITIES IN MILLIGRAMS PER LITER UNLESS OTHERUISE NOTED ^3 
BLANK LINE INDICATES PARAMETER NOT TESTED ^ 



SUMMARY OF SURFACE UATER QUALITY SAMPLING - ASARCO - EAST HELENA 

SAMPLING SITE PPC-6 PPC-6 PPC-6 PPC-6 PPC-6 PPC-6 PPC-6 PPC-6 PPC-6 PPC-6 

SAMPLE DATE 
LOCATION 
LOCATION 

DESCRIPTION 
DESCRIPTION 

LAB 

12/16/80 
10N03U 
36AAA 

ABV NORTH 
SEEP 

ASARCO 

01/15/81 
10N03U 
36AAA 

ABV NORTH 
SEEP 

ASARCO 

03/23/81 
10N03U 
36AAA 

ABV NORTH 
SEEP 

ASARCO 

04/27/81 
10N03U 
36AAA 

ABV NORTH 
SEEP 

ASARCO 

07/03/81 
10N03U 
36AAA 

ABV NORTH 
SEEP 

ASARCO 

01/19/82 
10N03U 
36AAA 

ABV NORTH 
SEEP 
UQB 

03/25/82 
10N03U 
36AAA 

ABV NORTH 
SEEP 
UQB 

10/26/82 
10N03U 
36AAA 

ABV NORTH 
SEEP 
UQB 

11/30/82 
10N03U 
36AAA 

ABV NORTH 
SEEP 

ASARCO 

12/31/82 
10N03U 
36AAA 

ABV NORTH 
SEEP 

ASARCO 

PHYSICAL PARAMETERS 
FLOU (CFS) 

UATER TEMPERATURE <C> 
SPEC. COND. (UMHOS/CM) LAB 

PH LAB 
TOTAL SUSP. SOLIDS 

TOTAL DISS. SOLIDS MEAS. 

2.3 
170 
7.2 

274 271 

7.3 
220 
7.5 

299 

9.0 
130 
7.3 

186 

18 
260 
7.9 

333 

379.0 
7.76 

7.0 
3.0 

382.0 
8.16 
18.7 

64.8 
4.5 

276.0 

COMMON IONS 
CALCIUM (CA) 

MAGNESIUM (MG) 
SULFATE (S04) 

32 

60.0 

CATION AND ANION BALANCE 
TOTAL CATIONS (MEQ/L) 
TOTAL ANIONS (MEQ/L) 
PERCENT DIFFERENCE 

0.721 
1.249 

TRACE ELEMENTS 
ARSENIC (AS) TOTAL 
ARSENIC (AS) DISS 

ARSENIC (AS) TOTAL REC. 
CADMIUM (CD) TOTAL 
CADMIUM (CD) DISS 
COPPER (CU) TOTAL 
COPPER (CU) DISS 

COPPER (CU) TOTAL REC. 
IRON (FE) DISS 

IRON (FE) TOTAL REC. 

0.036 
0.026 

(0.002 
(0.002 

0.030 
0.026 

0.005 
0.005 

0.020 
0.020 

(0.002 
(0.002 

0.023 
(0.004 

0.002 
0.002 

0.087 
0.074 

<0.002 
(0.002 

0.72 

0.01 

0.82 

0.37 
0.40 

0.01 
0.02 
0.02 
0.45 

0.033 
0.034 

ALL QUANTITIES IN MILLIGRAMS PER LITER UNLESS OTHERUISE NOTED 
BLANK LINE INDICATES PARAMETER NOT TESTED 

0.024 

(0.004 

0.006 

0.10 

(0.003 

0.020 

LEAD (PB) TOTAL 0.050 0.25 0.050 0.070 0.050 0.030 0.060 
LEAD (PB) DISS 0.020 0.050 0.050 0.030 0.030 (0.05 

LEAD (PB) TOTAL REC. (0.05 (0.05 
MERCURY (HC) TOTAL (0.001 (0.001 (0.001 (0.001 (0.001 
SELENIUM (SE) TOTAL (0.010 <0.004 (0.004 (0.004 (0.004 

ZINC (ZN) TOTAL 0.23 0.40 0.20 0.32 0.23 0.10 0.26 
ZINC (ZN) DISS 0.23 0.23 0.17 0.15 0.10 0.14 0.11 

ZINC (ZN) TOTAL REC. 0.17 0.22 0.20 o 
CO 

ro 
to 



SUMMARY OF SURFACE UATER QUALITY SAMPLING - ASARCO - EAST HELENA 

SAMPLING SITE PPC-6 PPC-6 PPC-6 PPC-6 PPC-6 

SAMPLE DATE 12/16/60 01/15/61 03/23/61 04/27/81 07/03/61 

LOADINGS 
ARSENIC (LBS/DAY) 

ALL QUANTITIES IN MILLIGRAMS PER LITER UNLESS OTHERUISE NOTED 
BLANK LINE INDICATES PARAMETER NOT TESTED 

PPC-6 PPC-6 PPC-6 PPC-6 PPC-6 

01/19/82 03/25/82 10/26/82 11/30/62 12/31/62 

15 12 

O 
O 
CO 
H— 

ro 
CO 



SUMMARY OF SURFACE UATER QUALITY SAMPLING - ASARCO - EAST HELENA 

SAMPLING SITE PPC-4 PPC-6 PPC-6 PPC-6 PPC-4 PPC-6 PPC-6 PPC-6 PPC-7 PPC-7 

SAMPLE DATE 
LOCATION 
LOCATION 

DESCRIPTION 
DESCRIPTION 

LAB 

02/16/83 
10N03U 
36AAA 

ABV NORTH 
SEEP 

ASARCO 

02/25/83 
10N03U 
36AAA 

ABV NORTH 
SEEP 

ASARCO 

04/18/83 
10N03U 
36AAA 

ABV NORTH 
SEEP 

ASARCO 

04/25/83 
10N03U 
36AAA 

ABV NORTH 
SEEP 

ASARCO 

06/20/83 
10N03U 
36AAA 

ABV NORTH 
SEEP 

ASARCO 

07/29/83 
10N03U 
36AAA 

ABV NORTH 
SEEP 

ASARCO 

08/31/83 
10N03U 
36AAA 

ABV NORTH 
SEEP 

ASARCO 

09/29/83 
10N03U 
36AAA 

ABV NORTH 
SEEP 

ASARCO 

05/07/80 
10N03U 
36AAB 

BLU NORTH 
SEEP 

ASARCO 

04/10/83 
10N03U 
34AAB 

BLU NORTH 
SEEP 

ASARCO 

PHYSICAL PARAMETERS 
UATER TEMPERATURE (C> 

SPEC. COND. (UHHOS/CH) LAB 
PH LAB 

TOTAL DISS. SOLIDS MEAS. 
7.1 
105 

12 
112 
7.1 
185 

TRACE ELEMENTS 
ARSENIC (AS) TOTAL 0.048 0.054 0.036 0.061 0.029 0.042 0.043 0.022 0.039 0.050 
ARSENIC (AS) DISS 0.025 0.050 
CADMIUM (CD) TOTAL (0.004 (0.004 <0.003 (0.004 (0.004 (0.003 (0.004 (0.004 0.006 (0.003 
CADMIUM (CD) DISS ,0.004 (0.003 
COPPER (CU) TOTAL 0.007 0.012 0.008 0.038 0.027 0.008 0.012 0.008 
LEAD (PB) TOTAL 0.030 0.070 0.030 0.050 0.10 0.020 <0.030 (0.030 0.10 0.020 
LEAD (PB) DISS 0.020 0.020 

MERCURY (HG) TOTAL (0.001 (0.001 
SELENIUM (SE) TOTAL <0.004 <0.010 

ZINC (ZN) TOTAL 0.13 0.13 0.10 0.13 0.22 0.072 0.10 0.080 0.48 0.20 
ZINC (ZN) DISS 0.12 0.17 

O 
G> 
CO 
h-» 

ALL QUANTITIES IN MILLIGRAMS PER LITER UNLESS OTHERUISE NOTED CO 
BLANK LINE INDICATES PARAMETER NOT TESTED t — 



SUMMARY OF SURFACE UATER QUALITY SAMPLING - ASARCO - EAST HELENA 

SAMPLING SITE PPC-7 PPC-7 PPC-7 PPC-7 PPC-7 PPC-7 PPC-7 PPC-7 PPC-7 PPC-7 

SAMPLE DATE 07/16/80 08/13/80 10/02/80 11/19/80 12/16/80 01/15/81 03/23/81 04/27/81 07/03/81 10/14/82 
LOCATION 10N03U 1ON03U 10N03U 10N03U 10N03U 10N03U 10N03U 10N03U 10N03U 10N03U 
LOCATION 36AAB 36AAB 36AAB 36AAB 36AAB 36AAB 36AAB 34AAB 36AAB 36AAB 

DESCRIPTION BLU NORTH BLU NORTH BLU NORTH BLU NORTH BLU NORTH BLU NORTH BLU NORTH BLU NORTH BLU NORTH BLU NORTH 
DESCRIPTION SEEP SEEP SEEP SEEP SEEP SEEP SEEP SEEP SEEP SEEP 

LAB ASARCO ASARCO ASARCO ASARCO ASARCO ASARCO ASARCO ASARCO ASARCO ASARCO 

PHYSICAL PARAMETERS 
18 TER TEMPERATURE (C> 15 13 9.0 0.80 2.2 7.5 9.6 18 

OND. (UHHOS/CH) LAB Z15 259 288 185 180 220 132 260 
PH LAB 7.9 7.8 7.6 7.9 7.7 7.3 7.4 6.1 

. DISS. SOLIDS MEAS. 299 333 357 279 139 258 306 226 315 

TRACE ELEMENTS 
ARSENIC (AS) TOTAL 0.029 0.091 0.053 0.032 0.021 0.16 0.038 
ARSENIC (AS) DISS 0.036 0.022 0.14 0.12 0.087 0.048 0.032 0.006 0.13 
CADMIUM (CD) TOTAL <0.002 (0.002 0.007 (0.002 0.003 (0.002 (0.003 
CADMIUM (CD) DISS 0.002 (0.002 (0.001 0.002 (0.002 0.005 (0.002 0.002 (0.002 
COPPER (CU) TOTAL 0.013 
LEAD (PB) TOTAL 0.030 0.070 0.15 0.030 0.050 0.050 0.020 
LEAD (PB) DISS 0.050 0.030 0.030 0.030 0.050 0.030 0.020 0.020 

MERCURY (HG) TOTAL (0.001 (0.001 (0.001 (0.001 (0.001 (0.001 
HERCURY (HG) DISS (0.001 

SELENIUH (SE) TOTAL (0.004 (0.010 (0.004 (0.004 (0.004 (0.004 
SELENIUM (SE) DISS (0.004 

ZINC (ZN) TOTAL 0.42 0.30 0.39 0.22 0.28 0.20 0.18 
ZINC (ZN) DISS 0.22 0.37 0.40 0.20 0.23 0.15 0.18 0.13 

o 
CO 
CO 

ro 
ALL QUANTITIES IN MILLIGRAMS PER LITER UNLESS OTHERUISE NOTED C O 
BLANK LINE INDICATES PARAMETER NOT TESTED fN j 



SUMMARY OF SURFACE UATER QUALITY SAMPLING - ASARCO - EAST HELENA 

SAMPLING SITE PPC-7 PPC-7 PPC-7 PPC-7 PPC-7 PPC-7 PPC-7 PPC-7 PPC-7 PPC-7 

SAMPLE DATE 
LOCATION 
LOCATION 

DESCRIPTION 
DESCRIPTION 

LAB 

11/20/82 
10N03U 
36AAB 

BLU NORTH 
SEEP 

ASARCO 

11/30/82 
1ON03U 
34AAB 

BLU NORTH 
SEEP 

ASARCO 

12/31/82 
10N03U 
34AAB 

BLU NORTH 
SEEP 

ASARCO 

02/18/83 
10N03U 
34AAB 

BLU NORTH 
SEEP 

ASARCO 

02/25/83 
10N03U 
36AAB 

BLU NORTH 
SEEP 

ASARCO 

04/18/83 
10N03U 
34AAB 

BLU NORTH 
SEEP 

ASARCO 

04/25/83 
10N03U 
34AAB 

BLU NORTH 
SEEP 

ASARCO 

06/20/83 
10N03U 
34AAB 

BLU NORTH 
SEEP 

ASARCO 

07/29/83 
10N03U 
34AAB 

BLU NORTH 
SEEP 

ASARCO 

08/31/83 
10N03U 
36AAB 

BLU NORTH 
SEEP 

ASARCO 

TRACE ELEMENTS 
ARSENIC (AS) TOTAL 0.056 0.029 0.098 0.047 0.053 0.060 0.071 0.038 0.066 0.056 
CADMIUM (CD) TOTAL (0.003 (0.004 (0.003 (0.004 (0.004 0.003 (0.004 (0.004 (0.003 (0.004 
COPPER (CU) TOTAL 0.012 0.008 0.022 0.007 0.032 0.017 0.020 0.030 0.008 0.013 
LEAD (PB) TOTAL 0.020 0.030 0.12 0.030 0.10 0.050 0.080 0.080 0.020 (0.030 
ZINC (ZN) TOTAL 0.15 0.080 0.30 0.13 0.12 0.12 0.12 0.22 0.073 0.080 

O 

o 
GO 
t—• 

ALL QUANTITIES IN MILLIGRAMS PER LITER UNLESS OTHERUISE NOTED ^ 
BLANK LINE INDICATES PARAMETER NOT TESTED CO 

CO 



SUMMARY OF SURFACE WATER QUALITY SAMPLING - ASARCO - EAST HELENA 

SAMPLING SITE PPC-7 PPC-7A PPC-7A PPC-7A PPC-7A PPC-7A PPC-6 PPC-fl PPC-6 PPC-6 

SAMPLE DATE 
LOCATION 
LOCATION 

DESCRIPTION 
DESCRIPTION 

LAB 

09/29/63 
10N03W 
36AAB 

BLW NORTH 
SEEP 

ASARCO 

11/30/79 
10N03W 
31DCD 
S EDGE 

i . HELENA 
UQB 

E. 

12/27/79 
10N03W 
31DCD 
S EDGE 
HELENA 

WQB 
E. 

01/23/60 
10N03W 
31DCD 
S EDGE 
HELENA 

WQB 
E. 

05/15/80 
10N03W 
31DCD 
S EDGE 
HELENA 

WQB 

07/20/81 
10N03W 
31DCD 
S EDGE 

£. HELENA 
WQB 

E. 

11/30/79 
10N03W 
31DBD 
N EDGE 
HELENA 
ASARCO 

E. 

12/14/79 
10N03W 
31DBD 
N EDGE 
HELENA 
ASARCO 

E. 

12/28/79 
10N03W 
31DBD 
N EDGE 
HELENA 
ASARCO 

01/25/80 
10N03W 
31DBD 
N EDCE 

E. HELENA 
ASARCO 

PHYSICAL PARAMETERS 
FLOW (CFS) 

WATER TEMPERATURE (C) 
SPEC. COND. (UMHOS/CM) LAB 

PH FIELD 
PH LAB 

TURBIDITY (NTU) LAB 
TOTAL SUSP. SOLIDS 

TOTAL DISS. SOLIDS MEAS. 
SODIUM ADSORPTION RATIO 

21.8 
0.0 

354.4 
7.95 
8.01 
1.5 
13 

265.8 
0.6 

29.1 
1.5 

335.0 
7.71 
8.13 
1.2 
6.5 

32.6 
0.0 

322.6 
6.01 
8.10 
2.1 
7.1 

169.6 
10.0 
178.0 

7.93 
6.4 
33.2 

COMMON IONS 
TOTAL HARDNESS AS CAC03 

CALCIUM (CA) 
MAGNESIUM (MG> 

SODIUM (NA) 
POTASSIUM (K) 

ALKALINITY AS CAC03 (LAB) 
BICARBONATE (HC03) (LAB) 
CARBONATE AS C03 (LAB) 

SULFATE (S04) 
CHLORIDE (CD 
FLUORIDE (F) 

140 
39.5 
10.0 
16.9 
3.4 
104 

126.9 
0.0 
45.0 
3.4 
0.46 

59 
19.4 
2.6 

37 
45.1 
0.0 
32.8 

NUTRIENTS 
AMMONIA (NH4-N) 

NITRATE • NITRITE AS N 
KJELDAHL NITROGEN AS N (TOTAL) 

ORTHO-PHOSPHATE (P04-P) 
PHOSPHORUS (P) TOTAL 

CATION AND ANION BALANCE 
TOTAL CATIONS (MEQ/L) 
TOTAL ANIONS (MEQ/L) 
PERCENT DIFFERENCE 

TRACE ELEMENTS 
ARSENIC (AS) TOTAL 

(0.01 
0.27 
0.17 
0.017 
0.03 

3.416 
3.574 

0.02 
0.26 
0.20 
0.029 
0.02 

0.023 

0.02 
0.27 
0.07 
0.019 
0.02 

0.021 

(0.01 
0.13 
0.34 
0.048 
0.067 

1.182 
1.437 

0.038 0.27 0.22 0.40 0.21 
o 
CO 

ALL QUANTITIES IN MILLIGRAMS PER LITER UNLESS OTHERWISE NOTED 
BLANK LINE INDICATES PARAMETER NOT TESTED 

ro 
CO 



SUMMARY OF SURFACE UATER QUALITY SAMPLINC - ASARCO - EAST HELENA 

SAMPLING SITE PPC-7 PPC-7A PPC-7A PPC-7A PPC-7A PPC-7A PPC-8 PPC-8 PPC-8 PPC-8 

SAMPLE DATE 09/29/83 11/30/79 12/27/79 01/23/80 05/15/80 07/20/81 11/30/79 12/14/79 12/28/79 01/25/80 

TRACE ELEMENTS 
ARSENIC (AS) DISS 0.024 

ARSENIC (AS) TOTAL REC. 0.03 0.10 - 0.008 0.031 0.18 
CADMIUM (CD) TOTAL (0.004 0.005 0.003 0.003 (0.002 

CADMIUM (CD) TOTAL REC. (0.005 
COPPER (CU) TOTAL 0.008 
COPPER (CU) DISS (0.01 

COPPER (CU) TOTAL REC. (O.Ol (0.01 0.01 
IRON (FE) DISS 0.28 

IRON (FE) TOTAL REC. 0.10 0.14 1.26 
LEAD (PB) TOTAL (0.030 0.070 0.050 0.050 0.030 
LEAD (PB) DISS <0.05 

LEAD (PB) TOTAL REC. (0.05 (0.05 (0.05 (0.05 
MANGANESE (MN) DISS 0.32 

MANGANESE (MN) TOTAL REC. 0.10 0.07 0.43 
MERCURY (HG) TOTAL REC. (0.0002 

ZINC (ZN) TOTAL 0.080 0.050 
ZINC (ZN) DISS 0.24 

ZINC (ZN) TOTAL REC. 0.11 0.11 0.39 

LOADINGS 
ARSENIC (LBS/DAY) 4 16 1 28 

O 
o 
CO 

ro 
ALL QUANTITIES IN MILLIGRAMS PER LITER UNLESS OTHERUISE NOTED OO 
BLANK LINE INDICATES PARAMETER NOT TESTED ^ 



SUMMARY OF SURFACE UATER QUALITY SAMPLING - ASARCO - EAST HELENA 

SAMPLING SITE PPC-8 PPC-8 PPC-8 PPC-8 PPC-8 PPC-8 PPC-8 PPC-8 PPC-8 PPC-8 

SAMPLE DATE 02/08/80 02/22/80 03/02/80 03/07/80 04/07/80 04/18/80 05/07/80 06/10/80 07/16/80 08/13/80 

LOCATION 10N03U 10N03U 10N03U 10N03U 10N03U 10N03U 10N03U 10N03U 10N03U 10N03U 
LOCATION 31DBD 31DBD 31DBD 31DBD 31DBD 31DBD 31DBD 31DBD 31DBD 31DBD 

DESCRIPTION N EDGE N EDGE N EDGE N EDGE N EDGE N EDGE N EDGE N EDGE N EDGE N EDGE 
DESCRIPTION E. HELENA E. HELENA E. HELENA E. HELENA E. HELENA E. HELENA E. HELENA E. HELENA E. HELENA E. HELENA 

LAB ASARCO ASARCO ASARCO ASARCO ASARCO ASARCO ASARCO ASARCO ASARCO ASARCO 

PHYSICAL PARAMETERS 
13 17 UATER TEMPERATURE (C) 13 17 13 

SPEC. COND. (UMHOS/CH) LAB 112 210 254 
PH LAB 7.6 7.1 7.9 8.0 

TOTAL DISS. SOLIDS MEAS. 93 177 303 333 

TRACE ELEMENTS 
ARSENIC (AS) TOTAL 0.72 0.70 0.64 0.54 0.017 0.043 0.037 0.023 
ARSENIC (AS) DISS 0.016 0.019 0.026 0.037 
CADMIUM (CD) TOTAL (0.002 0.002 0.003 0.003 0.002 0.002 0.004 (0.003 
CADMIUM (CD) DISS 0.002 (0.003 0.002 0.003 
LEAD (PB) TOTAL 0.050 0.030 0.030 0.050 0.030 0.080 0.10 0.050 
LEAD (PB) DISS 0.020 0.020 0.050 0.030 

MERCURY (HG) TOTAL (0.001 (0.001 (0.001 (0.001 
SELENIUM (SE) TOTAL (0.004 <0.010 

ZINC (ZN) TOTAL 0.13 0.13 0.10 0.15 0.13 0.32 0.40 0.22 
ZINC (ZN) DISS * 0.10 0.17 0.20 0.42 

o 
o 
CO 

ALL QUANTITIES IN MILLIGRAMS PER LITER UNLESS OTHERUISE NOTED 
BLANK LINE INDICATES PARAMETER NOT TESTED rO 

CO 
CD 



SUMMARY OF SURFACE UATER QUALITY SAMPLING - ASARCO - EAST HELENA 

SAMPLING SITE PPC-8 PPC-8 PPC-8 PPC-8 PPC-8 PPC-8 PPC-8 PPC-8 PPC-8 PPC-8 

SAMPLE DATE 
LOCATION 
LOCATION 

DESCRIPTION 
DESCRIPTION 

LAB 

10/02/80 
10N03U 
31DBD 
N EDGE 

E. HELENA 
ASARCO 

E. 

11/19/80 
10N03U 
31DBD 
N EDGE 
HELENA 
ASARCO 

E. 

12/16/80 
10N03U 
31DBD 
N EDGE 
HELENA 
ASARCO 

E. 

01/15/81 
10N03U 
31DBD 
N EDGE 
HELENA 
ASARCO 

E. 

03/23/81 
10N03U 
31DBD 
N EDGE 
HELENA 
ASARCO 

E. 

04/27/81 
10N03U 
31DBD 
N EDGE 
HELENA 
ASARCO 

05/26/81 
10N03U 
31DBD 
N EDGE 

E. HELENA 
UQB 

07/03/81 
10N03U 
31DBD 
N EDGE 

E. HELENA 
ASARCO 

E. 

01/19/82 
10N03U 
31DBD 
N EDGE 
HELENA 

UQB 

03/25/82 
10N03U 
31DBD 
N EDGE 

E. HELENA 
UQB 

PHYSICAL PARAMETERS 
UATER TEMPERATURE <C) 9.0 0.8O 2.3 

SPEC. COND. (UHHOS/CH) LAB 270 180 171 
PH LAB 7.9 7.9 7.7 

TOTAL SUSP. SOLIDS 
TOTAL DISS. SOLIDS HEAS. 338 329 262 409 

7.5 
222 
7.4 

300 

9.0 
128 
7.6 

272 

206.0 
7.56 

18 
260 
8.0 

356 

378.0 
7.70 

14.2 

COHHON IONS 
TOTAL HARDNESS AS CAC03 

CALCIUM (CA) 
MAGNESIUM (MG) 

ALKALINITY AS CAC03 (LAB) 
BICARBONATE (HC03) (LAB) 
CARBONATE AS C03 (LAB) 

SULFATE (S04) 

92 
25.8 

6.6 
42 

51.2 
0.0 

47.5 

146 
38.1 
12.4 

CATION AND ANION BALANCE 
TOTAL CATIONS (MEQ/L) 

TOTAL ANIONS (MEQ/L) 
PERCENT DIFFERENCE 

1.830 
1.829 

2.921 

TRACE ELEMENTS 
ARSENIC (AS) TOTAL 
ARSENIC (AS) DISS 

ARSENIC (AS) TOTAL REC. 
CADMIUM (CD) TOTAL 
CADMIUM (CD) DISS 

CADMIUH (CD) TOTAL REC. 
COPPER (CU) DISS 

COPPER (CU) TOTAL REC. 
IRON (FE) DISS 

IRON (FE) TOTAL REC. 
LEAD (PB) TOTAL 
LEAD (PB) DISS 

LEAD (PB) TOTAL REC. 
MANGANESE (MN) DISS 

MANGANESE (MN) TOTAL REC. 

0.20 
0.11 

(0.001 
(0.001 

0.030 
(0.010 

0.032 
0.084 

0.003 
0.003 

0.030 
0.050 

0.059 
0.039 

(0.002 
(0.002 

0.030 
0.030 

0.048 
0.017 

0.007 
0.005 

0.050 
0.050 

0.021 
0.021 

(0.002 
(0.002 

0.050 
0.030 

0.020 
0.007 

0.002 
0.002 

0.050 
0.020 

0.028 
0.12 

(0.005 
0.02 
0.01 
0.14 
0.04 
6.4 

<0.05 
1.1 
0.18 
1.7 

0.11 
0.090 

(0.002 
(0.002 

0.050 
0.020 

0.64 

0.01 

0.62 

(0.05 

0.47 
0.48 

0.01 
0.02 
(0.01 
0.38 

(0.05 
(0.05 

CP 
CD 
CO 

ALL QUANTITIES IN MILLIGRAMS PER LITER UNLESS OTHERUISE NOTED 
BLANK LINE INDICATES PARAMETER NOT TESTED 

ro 
oo 
-v3 



SUMMARY OF SURFACE UATER QUALITY SAMPLING - ASARCO - EAST HELENA 

SAMPLING SITE PPC-8 PPC-8 PPC-8 PPC-8 PPC-8 PPC-8 PPC-8 PPC-8 PPC-8 PPC-6 

SAMPLE DATE 10/02/80 11/19/80 12/14/80 01/15/81 03/23/81 04/27/81 05/26/81 07/03/81 01/19/82 03/25/82 

TRACE ELEMENTS 
MERCURY (HG) TOTAL (0.001 (0.001 (0.001 (0.001 (0.001 (0.001 
MERCURY (HG) DISS (0.001 

SELENIUM (SE) TOTAL (0.004 (0.010 (0.004 (0.004 (0.004 (0.004 
SELENIUM (SE) DISS (0.004 

ZINC (ZN) TOTAL 0.29 0.42 0.28 0.40 0.22 0.30 0.22 
ZINC (ZN) DISS 0.23 0.40 0.22 0.25 0.17 0.15 0.5 0.10 0.13 

ZINC (ZN) TOTAL REC. 1.5 0.17 0.20 

• 
o 
o 
CO 

ALL QUANTITIES IN MILLIGRAMS PER LITER UNLESS OTHERWISE NOTED H— 
BLANK LINE INDICATES PARAMETER NOT TESTED f\J 

CO 
CO 



SUMMARY OF SURFACE UATER QUALITY SAMPLING - ASARCO - EAST HELENA 

SAMPLING SITE PPC-8 PPC-8 PPC-8 PPC-8 PPC-8 PPC-8 PPC-8 PPC-8 PPC-8 PPC-8 

SAMPLE DATE 
LOCATION 
LOCATION 

DESCRIPTION 
DESCRIPTION 

LAB 
E. 

10/14/82 
10N03U 
31DBD 
N EDGE 
HELENA 
ASARCO 

E. 

11/20/82 
10N03U 
31DBD 

N EDGE 
HELENA 
ASARCO 

11/30/62 
10N03U 
31DBD 
N EDGE 

E. HELENA 
ASARCO 

12/31/82 
10N03U 
31DBD 
N EDGE 

E. HELENA 
ASARCO 

02/18/83 
10N03U 
31DBD 
N EDGE 

E. HELENA 
ASARCO 

02/25/83 
10N03U 
31DBD 
N EDGE 

E. HELENA 
ASARCO 

04/18/83 
10N03U 
31DBD 
N EDGE 

E. HELENA 
ASARCO 

04/25/83 
10N03U 
31DBD 
N EDGE 

E. HELENA 
ASARCO 

06/20/83 
10N03U 
31DBD 
N EDGE 

E. HELENA 
ASARCO 

07/29/63 
10N03U 
31DBD 
N EDGE 

E. HELENA 
ASARCO 

TRACE ELEMENTS 
ARSENIC (AS) TOTAL 0.027 0.040 0.028 0.085 0.036 0.073 0.058 0.060 0.030 0.17 
CADMIUM (CD) TOTAL (0.003 <0.003 (0.004 (0.003 <0.004 <0.004 (0.003 <0.004 (0.004 (0.003 
COPPER (CU) TOTAL 0.015 0.012 0.008 0.010 0.007 0.032 0.020 0.010 0.035 0.022 
LEAD (PB) TOTAL 0.030 0.020 0.030 0.030 0.030 0.070 0.13 0.030 0.10 0.020 
ZINC (ZN) TOTAL 0.18 0.15 0.25 0.17 0.13 0.13 0.12 0.12 0.23 0.067 

O 
O 
CO 
t — 

ALL QUANTITIES IN MILLIGRAMS PER LITER UNLESS OTHERUISE NOTED f O 
BLANK LINE INDICATES PARAMETER NOT TESTED OO 

CO 



SUMMARY OF SURFACE UATER QUALITY SAMPLING - ASARCO - EAST HELENA 

SAMPLING SITE PPC-8 PPC-8 PPC-9 PPC-9 PPC-9 PPC-9 PPC-9 PPC-9 PPC-9 PPC-9 

SAMPLE DATE 08/31/83 09/29/83 05/07/80 04/10/80 07/16/80 08/13/80 10/02/80 11/19/80 12/16/80 01/15/81 
LOCATION 10N03U 10N03U 10N03U 10N03U 10N03U 10N03U 10N03U 10N03U 10N03U 10N03U 
LOCATION 31DBD 31DBD 31BDB 31BDB 31BDB 31BDB 31BDB 31BDB 31BDB 31BDB 

DESCRIPTION N EDGE N EDGE AT HUY 443 AT HUY 443 AT HUY 443 AT HUY 443 AT HUY 443 AT HUY 443 AT HUY 443 AT HUY 443 
DESCRIPTION E. HELENA E. HELENA 

LAB ASARCO ASARCO ASARCO ASARCO ASARCO ASARCO ASARCO ASARCO ASARCO ASARCO 

PHYSICAL PARAMETERS 
UATER TEMPERATURE (C) 13 17 14 11 -0.50 2.5 

SPEC. COND. (UMHOS/CH) LAB 112 221 260 250 79 182 
PH LAB 7.4 7.3 7.9 8.1 7.9 7.0 7.0 

TOTAL DISS. SOLIDS MEAS. 83 178 326 334 334 153 275 276 

TRACE ELEMENTS 
ARSENIC (AS) TOTAL 0.052 0.026 0.026 0.027 0.53 0.026 0.048 0.033 
ARSENIC (AS) DISS 0.017 0.020 0.028 0.024 0.081 0.084 0.042 0.022 
CADMIUM (CD) TOTAL (0.004 (0.004 0.006 (0.003 (0.001 (0.002 (0.002 0.007 
CADMIUM (CD) DISS 0.002 (0.003 0.003 (0.002 (0.001 0.003 (0.002 0.005 
COPPER (CU) TOTAL 0.013 0.010 
LEAD (PB) TOTAL 0.030 0.030 0.10 0.030 0.030 0.030 0.050 0.12 
LEAD (PB) DISS 0.020 0.020 0.050 0.020 (0.010 0.050 0.020 0.050 

MERCURY (HG) TOTAL (0.001 (0.001 (0.001 (0.001 (0.001 
MERCURY (HG) DISS (0.001 

SELENIUM (SE) TOTAL (0.004 (0.010 (0.004 (0.010 0.006 
SELENIUM (SE) DISS (0.004 

ZINC (ZN) TOTAL 0.080 0.070 0.40 0.20 0.25 0.38 0.28 0.38 
ZINC (ZN) DISS 0.32 0.15 0.18 0.28 0.19 0.42 0.23 0.22 

o 
CO 

ALL QUANTITIES IN MILLIGRAMS PER LITER UNLESS OTHERUISE NOTED JSJ 
BLANK LINE INDICATES PARAMETER NOT TESTED ^ 



SUMMARY OF SURFACE UATER QUALITY SAMPLING - ASARCO - EAST HELENA 

SAMPLING SITE PPC-9 PPC-9 PPC-9 PPC-9 PPC-9 PPC-9 PPC-9 PPC-9 PPC-9 PPC-9 

SAMPLE DATE 
LOCATION 
LOCATION 

DESCRIPTION 
LAB 

AT 

03/23/81 
10N03U 
31BDB 

HUY 443 
ASARCO 

04/27/81 
10N03U 
31BDB 

AT HUY 443 
ASARCO 

07/03/81 
10N03U 
31BDB 

AT HUY 443 
ASARCO 

08/07/81 
10N03U 
31BDB 

AT HUY 443 
UQB 

10/24/82 
10N03U 
31BDB 

AT HUY 443 
UQB 

11/30/82 
10N03U 
31BDB 

AT HUY 443 
ASARCO 

12/31/82 
10N03U 
31 BOB 

AT HUY 443 
ASARCO 

02/18/83 
10N03U 
31BDB 

AT HUY 443 
ASARCO 

02/25/83 
10N03U 
31BDB 

AT HUY 443 
ASARCO 

04/18/83 
10N03U 
31BDB 

AT HUY 443 
ASARCO 

PHYSICAL PARAMETERS 
FLOU <CFS) 

UATER TEMPERATURE (C) 
SPEC. COND. (br.HOS/CH) LAB 

PH LAB 
TOTAL DISS. SOLIDS MEAS. 

8.0 
226 
7.7 
300 

9.0 
124 
7.1 
198 

18 
260 
8.1 
293 

363.0 

64.8 
3.0 

317.0 

COMMON IONS 
TOTAL HARDNESS AS CAC03 

CALCIUM (CA) 
MAGNESIUM (HG) 
SULFATE (S04) 

108 
32.2 
6.7 
55.0 

CATION AND ANION BALANCE 
TOTAL CATIONS (MEQ/L) 
TOTAL ANIONS (MEQ/L) 

TRACE ELEMENTS 
ARSENIC (AS) TOTAL 
ARSENIC (AS) DISS 

ARSENIC (AS) TOTAL REC. 
CADMIUM (CD) TOTAL 
CADMIUM (CD) DISS 
COPPER (CU) TOTAL 

COPPER (CU) TOTAL REC. 
LEAD (PB) TOTAL 
LEAD (PB) DISS 

LEAD (PB) TOTAL REC. 
HERCURY (HG) TOTAL 
SELENIUM (SE) TOTAL 

ZINC (ZN) TOTAL 
ZINC (ZN) DISS 

ZINC (ZN) TOTAL REC. 

2.158 
1.145 

0.020 0.023 0.11 0.028 0.11 0.070 0.069 0.043 

0.017 0.016 0.090 
0.24 

0.034 
0.037 

(0.002 0.002 (0.002 (0.004 (0.003 (0.004 (0.004 0.003 
<0.002 0.002 (0.002 

0.010 0.017 0.008 0.008 0.015 0.010 
0.01 

0.050 0.070 0.050 0.030 0.030 0.020 0.050 0.030 
0.020 0.020 0.020 

(0.05 
<0.001 (0.001 (0.001 
(0.004 (0.004 <0.004 

0.23 0.30 0.20 0.12 0.13 0.13 0.12 0.10 
0.13 0.13 0.10 0.11 

0.18 

LOADINGS 
ARSENIC (LBS/DAY) 13 

ALL QUANTITIES IN niLLIGRAHS PER LITER UNLESS OTHERUISE NOTED 
BLANK LINE INDICATES PARAMETER NOT TESTED 

O 
O 
GO 

ro 
CO 



SUMMARY OF SURFACE UATER QUALITY SAMPLING - ASARCO - EAST HELENA 

SAMPLING SITE PPC-9 PPC-9 PPC-9 PPC-9 PPC-9 PPC-10 PPC-10 PPC-10 PPC-10 PPC-10 

SAMPLE DATE 04/25/63 06/20/83 07/29/83 08/31/83 09/29/83 05/07/80 06/10/80 07/16/80 08/13/80 10/02/80 
LOCATION 10N03U 10N03U 10N03U 10N03U 10N03U 10N03U 10N03U 10N03U 10N03U 10N03U 
LOCATION 31BDB 31BDB 31BDB 31BDB 31 BOB 09ADB 09ADB 09ADB 09ADB 09ADB 

DESCRIPTION AT HUY 443 AT HUY 443 AT HUY 443 AT HUY 443 AT HUY 443 ABV ABV ABV ABV ABV 
DESCRIPTION HELENA STP HELENA STP HELENA STP HELENA STP HELENA STP 

LAB ASARCO ASARCO ASARCO ASARCO ASARCO ASARCO ASARCO ASARCO ASARCO ASARCO 

PHYSICAL PARAMETERS 
UATER TEMPERATURE (C) 14 17 15 12 

SPEC. COND. (UMHOS/CH) LAB 112 223 266 255 
PH LAB 7.6 7.3 8.2 8.3 8.0 

TOTAL DISS. SOLIDS MEAS. 103 195 329 223 332 

TRACE ELEMENTS 
ARSENIC (AS) TOTAL 0.053 0.033 0.068 0.054 0.026 0.043 0.023 0.14 
ARSENIC (AS) DISS 0.015 0.021 0.030 0.028 0.071 
CADMIUM (CD) TOTAL (0.004 (0.004 (0.003 (0.004 (0.004 0.004 (0.003 0.004 
CADMIUM (CD) DISS 0.004 (0.003 0.002 .(0.002 0.004 
COPPER (CU) TOTAL 0.013 0.037 0.010 0.010 0.008 
LEAD (PB) TOTAL 0.050 0.12 0.020 0.030 (0.030 0.12 0.050 0.040 
LEAD (PB) DISS 0.020 0.030 0.030 0.030 0.040 

MERCURY (HG) TOTAL (0.001 (0.001 
MERCURY (HG) DISS (0.001 

SELENIUM (SE) TOTAL <0.004 (0.010 
SELENIUM (SE) DISS (0.004 

ZINC (ZN) TOTAL 0.13 0.27 0.062 0.060 0.070 0.50 0.22 0.24 
ZINC (ZN) DISS 0.12 0.15 0.15 0.18 0.17 

o 
o 
GO 

ALL QUANTITIES IN MILLIGRAMS PER LITER UNLESS OTHERUISE NOTED H— 
BLANK LINE INDICATES PARAMETER NOT TESTED rO-

co 
ro 



SUMMARY OF SURFACE UATER QUALITY SAMPLING - ASARCO - EAST HELENA 

SAMPLING SITE PPC-10 PPC-10 PPC-10 PPC-10 PPC-10 PPC-10 PPC-10 PPC-10 PPC-10 PPC-10 

SAMPLE DATE 
LOCATION 
LOCATION 

DESCRIPTION 
DESCRIPTION 

LAB 

11/19/60 
10N03U 
09ADB 
ABV 

HELENA STP 
ASARCO 

12/16/80 
10NO3U 
09ADB 
ABV 

HELENA STP 
ASARCO 

01/15/81 
10N03U 
09ADB 
ABV 

HELENA STP 
ASARCO 

03/23/81 
10N03U 
09ADB 
ABV 

HELENA STP 
ASARCO 

04/27/81 
10N03U 
09ADB 
ABV 

HELENA STP 
ASARCO 

07/03/81 
10N03U 
09ADB 
ABV 

HELENA STP 
ASARCO 

11/30/82 
10N03U 
09ADB 
ABV 

HELENA STP 
ASARCO 

12/31/82 
10N03U 
09ADB 
ABV 

HELENA STP 
ASARCO 

02/18/83 
10N03U 
09ADB 
ABV 

HELENA STP 
ASARCO 

02/25/83 
10N03U 
09ADB 
ABV 

HELENA STP 
ASARCO 

PHYSICAL PARAMETERS 
UATER TEMPERATURE <C> 0.0 2.5 8.6 9.0 18 

SPEC. COND. (UHHOS/CH) LAB 169 170 230 130 260 
PH LAB 7.1 6.9 7.8 7.5 7.9 

TOTAL DISS. SOLIDS HEAS. 412 275 278 310 202 316 

TRACE ELEMENTS 
ARSENIC (AS) TOTAL 0.028 
ARSENIC (AS) DISS 0.069 
CADMIUM (CD) TOTAL (0.002 
CADMIUM (CD) DISS 0.002 
COPPER (CU) TOTAL 
LEAD (PB) TOTAL 0.030 
LEAD (PB) DISS 0.020 

MERCURY (HG) TOTAL (0.001 
SELENIUM (SE) TOTAL (0.004 

ZINC (ZN) TOTAL 0.23 
ZINC (ZN) DISS 0.30 

0.O52 0.030 0.023 
0.O43 0.020 0.023 

<0.002 0.007 (0.002 
<0.OO2 0.005 (0.002 

0.O5O 0.10 0.030 
0.O2O 0.030 0.030 

<0.OOl (0.001 (0.001 
<0.010 (0.004 (0.004 

0.30 0.35 0.20 
0.22 0.22 0.13 

0.026 0.11 0.074 
0.009 0.060 
0.002 (0.002 (0.004 
0.002 (0.002 

0.017 
0.070 0.050 0.050 
0.020 0.020 

(0.001 (0.001 
(0.004 0.004 

0.33 0.16 0.17 
0.15 0.10 

0.26 0.10 0.061 

0.005 (0.004 (0.004 

0.008 0.006 0.013 
0.030 0.030 0.030 

0.13 0.13 0.13 

o 
o 
CO 

ALL QUANTITIES IN MILLIGRAMS PER LITER UNLESS OTHERUISE NOTED 
BLANK LINE INDICATES PARAMETER NOT TESTED W 



SUMMARY OF SURFACE UATER QUALITY SAMPLING - ASARCO - EAST HELENA 

SAMPLING SITE PPC-10 PPC-10 PPC-10 PPC-10 PPC-10 PPC-10 PPC-11A PPC-11A PPC-11A PPC-11A 

SAMPLE DATE 
LOCATION 
LOCATION 

DESCRIPTION 
DESCRIPTION 

LAB 

Q4/1B/83 
10N03U 
09ADB 
ABV 

HELENA STP 
ASARCO 

04/25/63 
10N03U 
09ADB 
ABV 

HELENA STP 
ASARCO 

06/20/63 
10N03U 
09ADB 
ABV 

HELENA STP 
ASARCO 

07/29/63 
10N03U 
09ADB 
ABV 

HELENA STP 
ASARCO 

06/31/63 
10N03U 
09ADB 
ABV 

HELENA STP 
ASARCO 

09/29/63 
10N03U 
09ADB 
ABV 

HELENA STP 
ASARCO 

04/07/76 
10N03U 
31DCD 
E BANK 

PACIFIC BR 
ASARCO 

04/15/78 
10N03U 
31DCD 
E BANK 

PACIFIC BR 
ASARCO 

04/29/78 
10N03U 
31DCD 
E BANK 

PACIFIC BR 
ASARCO 

05/13/78 
10N03U 
31DCD 
E BANK 

PACIFIC BR 
ASARCO 

TRACE ELEMENTS 
ARSENIC (AS) TOTAL 
CADMIUM (CD) TOTAL 
COPPER (CU) TOTAL 
LEAD (PB) TOTAL 
ZINC (ZN) TOTAL 

0.085 0.056 
0.005 <0.004 
0.010 0.017 
0.050 0.050 
0.083 0.13 

0.040 0.070 
(0.004 (0.003 
0.042 0.010 
0.15 0.020 
0.32 0.057 

0.096 0.061 
(0.004 (0.004 
0.012 0.006 
(0.030 (0.030 
0.070 0.080 

0.010 0.011 
0.005 0.007 

0.050 0.12 

0.011 0.024 
0.005 0.007 

0.10 0.12 

O 
CO 

ro 
CO 

ALL QUANTITIES IN MILLIGRAMS PER LITER UNLESS OTHERWISE NOTED 
BLANK LINE INDICATES PARAMETER NOT TESTED 



SUMMARY OF SURFACE UATER QUALITY SAMPLING - ASARCO - EAST HELENA 

SAMPLING SITE PPC-11A PPC-11A PPC-llA PPC-11A PPC-llA PPC-llA PPC-llA PPC-llA PPC-llA PPC-llA 

SAMPLE DATE 
LOCATION 
LOCATION 

DESCRIPTION 
DESCRIPTION 

LAB 

05/27/78 
10N03U 
31DCD 
E BANK 

PACIFIC BR 
ASARCO 

06/09/78 
10N03U 
31DCD 
E BANK 

PACIFIC BR 
ASARCO 

07/07/78 
10N03W 
31DCD 
E BANK 

PACIFIC BR 
ASARCO 

07/21/78 
10N03U 
31DCD 
E BANK 

PACIFIC BR 
ASARCO 

08/04/78 
10N03U 
31DCD 
E BANK 

PACIFIC BR 
ASARCO 

08/18/78 
10N03U 
31DCD 
E BANK 

PACIFIC BR 
ASARCO 

09/01/78 
10N03U 
31 DCS 
E BANK 

PACIFIC BR 
ASARCO 

09/15/78 
10N03U 
31DCD 
E BANK 

PACIFIC BR 
ASARCO 

0/29/78 
10N03U 
31DCD 
E BANK 

PACIFIC BR 
ASARCO 

10/13/78 
10N03U 
31DCD 
E BANK 

PACIFIC BR 
ASARCO 

TRACE ELEMENTS 
ARSENIC (AS) TOTAL 
CADMIUM (CD) TOTAL 

LEAD (PB) TOTAL 

0.023 0.019 
0.002 0.005 
0.12 0.17 

0.004 (0.004 
<0.002 0.002 
0.050 0.050 

0.013 0.23 
(0.002 0.008 
0.033 0.10 

0.011 0.018 
0.005 0.003 
0.050 0.070 

0.006 0.034 
0.007 0.006 
0.080 0.060 

o 
o 
CO 

ro 
CO 

ALL QUANTITIES IN MILLIGRAMS PER LITER UNLESS OTHERUISE NOTED 
BLANK LINE INDICATES PARAMETER NOT TESTED W 



SUMMARY OF SURFACE WATER QUALITY SAMPLING - ASARCO - EAST HELENA 

SAMPLING SITE PPC-llA PPC-llA PPC-llA PPC-llA PPC-llA PPC-llA PPC-llA PPC-llA PPC-llA PPC-llA 

SAMPLE DATE 
LOCATION 
LOCATION 

DESCRIPTION 
DESCRIPTION 

LAB 

10/27/78 
10N03U 
31DCD 
E BANK 

PACIFIC BR 
ASARCO 

11/24/78 
10N03W 
31DCD 
E BANK 

PACIFIC BR 
ASARCO 

12/08/78 
10N03W 
31DCD 
E BANK 

PACIFIC BR 
ASARCO 

01/04/79 
10N03W 
31DCD 
E BANK 

PACIFIC BR 
ASARCO 

01/19/79 
10N03W 
31DCD 
E BANK 

PACIFIC BR 
ASARCO 

02/01/79 
10N03W 
31DCD 
E BANK 

PACIFIC BR 
ASARCO 

02/20/79 
10N03W 
31DCD 
E BANK 

PACIFIC BR 
ASARCO 

03/16/79 
10N03W 
31DCD 
E BANK 

PACIFIC BR 
ASARCO 

04/06/79 
10N03W 
31DCD 
E BANK 

PACIFIC BR 
ASARCO 

04/20/79 
10N03W 
31DCD 

E BANK 
PACIFIC BR 

ASARCO 

TRACE ELEMENTS 
ARSENIC (AS) TOTAL 0.035 0.038 0.15 0.013 0.012 0.009 0.007 (0.033 0.014 0.018 
CADMIUM (CD) TOTAL 0.008 0.009 0.006 (0.002 0.002 (0.002 0.005 (0.010 (0.003 0.005 

LEAD (PB) TOTAL 0.10 0.16 0.20 0.030 0.070 (0.020 0.050 0.020 0.025 0.070 

i 

o 
o 
CO 

ro 
ALL QUANTITIES IN MILLIGRAMS PER LITER UNLESS OTHERWISE NOTED CO 
BLANK LINE INDICATES PARAMETER NOT TESTED CT> 



SUMMARY OF SURFACE UATER QUALITY SAMPLING - ASARCO - EAST HELENA 

SAMPLING SITE PPC-llA PPC-llA PPC-llA PPC-llA PPC-llA PPC-llA PPC-llA PPC-llA PPC-llA PPC-llA 

SAMPLE DATE 
LOCATION 
LOCATION 

DESCRIPTION 
DESCRIPTION 

LAB 

05/16/79 
10N03U 
31DCD 
E BANK 

PACIFIC BR 
ASARCO 

07/20/79 
10N03U 
31DCD 
E BANK 

PACIFIC BR 
ASARCO 

08/03/79 
10N03U 
31DCD 
E BANK 

PACIFIC BR 
ASARCO 

08/17/79 
10N03U 
31DCD 
E BANK 

PACIFIC BR 
ASARCO 

09/17/79 
10N03U 
31DCD 
E BANK 

PACIFIC BR 
ASARCO 

10/05/79 
10N03U 
31DCD 
E BANK 

PACIFIC BR 
ASARCO 

10/15/79 
10N03U 
31DCD 
E BANK 

PACIFIC BR 
ASARCO 

10/19/79 
10N03U 
31DCD 
E BANK 

PACIFIC BR 
ASARCO 

11/02/79 
10N03U 
31DCD 
E BANK 

PACIFIC BR 
ASARCO 

11/30/79 
10N03U 
31DCD 
E BANK 

PACIFIC BR 
ASARCO 

TRACE ELEMENTS 
ARSENIC (AS) TOTAL 0.037 0.020 0.029 0.017 0.13 0.060 0.12 0.042 0.082 0.13 
CADMIUM (CD) TOTAL 0.005 0.003 <0.001 0.002 <0.002 (0.002 0.008 (0.002 <0.002 0.003 

LEAD (PB) TOTAL 0.17 0.10 0.040 0.050 0.030 0.050 0.10 0.050 0.020 0.070 

CO 
CO 

ro 
r o 

ALL QUANTITIES IN MILLIGRAMS PER LITER UNLESS OTHERUISE NOTED , 
BLANK LINE INDICATES PARAMETER NOT TESTED 



SUMMARY OF SURFACE WATER QUALITY SAHPLINC - ASARCO - EAST HELENA 

SAMPLING SITE PPC-llA PPC-llA PPC-llA PPC-llA PPC-llA PPC-llA PPC-llA PPC-llA PPC-llA PPC-11B 

SAMPLE DATE 
LOCATION 
LOCATION 

DESCRIPTION 

12/14/79 
10N03U 
31DCD 
E BANK 

12/2B/79 
10N03U 
31DCD 
E BANK 

01/25/60 
10N03U 
31DCD 
E BANK 

02/06/60 
10N03W 
31DCD 
E BANK 

02/22/80 
10N03U 
31DCD 
E BANK 

03/02/60 
10N03U 
31DCD 
E BANK 

03/07/80 
10N03U 
31DCD 
E BANK 

04/07/80 
10N03U 
31DCD 
E BANK 

04/16/80 
10N03U 
31DCD 
E BANK 

01/25/60 
10N03U 
31DCD 
U BANK 

DESCRIPTION PACIFIC BR PACIFIC BR PACIFIC BR PACIFIC BR PACIFIC BR PACIFIC BR PACIFIC BR PACIFIC BR PACIFIC BR PACIFIC BR 
LAB ASARCO ASARCO ASARCO ASARCO ASARCO ASARCO ASARCO ASARCO ASARCO ASARCO 

TRACE ELEMENTS 
ARSENIC (AS) TOTAL 
CADMIUM (CD) TOTAL 

LEAD (PB) TOTAL 
MERCURY (HG) TOTAL 

ZINC (ZN) TOTAL 

0.043 
0.002 
0.050 

0.10 
0.002 
0.050 

0.12 
0.002 
0.050 

.050 

0.30 
<0.002 
0.050 

0.13 

0.38 
(0.002 
0.050 

0.17 

0.74 
0.003 
0.020 

0.12 

0.43 
0.003 
0.030 

0.13 

0.019 
(0.002 
0.030 
(0.001 
0.13 

0.043 
0.002 
0.060 
(0.001 
0.32 

0.36 
0.002 
0.030 

0.070 

O 
CO 
GO 

ALL QUANTITIES IN MILLIGRAMS PER LITER UNLESS OTHERWISE NOTED 
BLANK LINE INDICATES PARAMETER NOT TESTED 

ro 
CO 
CO 



SUMMARY OF SURFACE UATER QUALITY SAMPLING - ASARCO - EAST HELENA 

SAMPLING SITE PPC-11B PPC-11B PPC-11B PPC-11B 

SAMPLE DATE 
LOCATION 
LOCATION 

DESCRIPTION 
DESCRIPTION 

LAB 

02/08/60 
10N03U 
31DCD 
U BANK 

PACIFIC BR 
ASARCO 

02/22/80 
10N03U 
31DCD 
U BANK 

PACIFIC BR 
ASARCO 

03/07/80 
10N03U 
31DCD 
U BANK 

PACIFIC BR 
ASARCO 

04/18/80 
10N03U 
31DCD 
U BANK 

PACIFIC BR 
ASARCO 

PHYSICAL PARAMETERS 
UATER TEMPERATURE (C) 

SPEC. COND. (UHHOS/CM) LAB 
PH LAB 

TOTAL DISS. SOLIDS MEAS. 

TRACE ELEMENTS 
ARSENIC (AS) TOTAL 0.93 1.0 1.1 0.033 
ARSENIC (AS) DISS 
CADMIUM (CD) TOTAL <0.002 (0.002 0.005 (0.002 
CADMIUM (CD) DISS 
COPPER (CU) TOTAL 
COPPER (CU) DISS 
LEAD (PB) TOTAL 0.050 0.050 0.030 0.070 
LEAD (PB) DISS 

MERCURY (HG) TOTAL (0.001 ! 
SELENIUM (SE) TOTAL 

ZINC (ZN) TOTAL 0.13 0.15 0.13 0.28 
ZINC (ZN) DISS 

O 
O 
CO 

ro 
CO 

ALL QUANTITIES IN MILLIGRAMS PER LITER UNLESS OTHERUISE NOTED *® 
BLANK LINE INDICATES PARAMETER NOT TESTED 
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PROCESS UATER QUALITY 

SAMPLING SITE LOUER LAKE LOUER LAKE LOUER LAKE LOWER LAKE LOWER LAKE LOWER LAKE LOWER LAKE LOWER LAKE LOUER LAKE 

SAMPLE DATE 07/01/61 11/30/82 12/30/82 02/18/83 02/25/83 04/18/63 04/25/83 06/20/83 07/29/83 

PHYSICAL PARAMETERS 
UATER TEMPERATURE (C) 

SPEC. COND. (UHHOS/CH) LAB 
PH LAB 

45 
2200 
6.4 

DISS. SOLIDS MEAS. 1019 

TRACE ELEMENTS 
ARSENIC (AS) TOTAL 83. 213 217 220 213 180 300 267 233 
ARSENIC (AS) DISS 78 188 210 217 200 177 257 259 205 
CADMIUM (CD) TOTAL 0.76 10 7.8 7.3 5.3 3.4 12 3.2 2.3 
CADMIUM (CD) DISS 0.44 9.6 4.3 6.3 4.2 2.9 5.6 1.5 0.23 
COPPER (CU) TOTAL 0.14 0.76 0.22 0.22 0.057 0.16 0.51 0.20 
COPPER (CU) DISS 0.017 0.008 0.013 0.052 0.015 0.017 0.027 0.020 
LEAD (PB) TOTAL 1.2 0.80 0.52 2.8 1.5 0.47 1.8 4.9 1.1 
LEAD (PB) DISS 0.080 0.13 0.050 0.17 0.13 0.080 0.050 0.23 0.15 

MERCURY (HG) TOTAL 0.010 
SELENIUM (SE) TOTAL 0.014 

ZINC (ZN) TOTAL 1.9 9.0 8.5 11 7.6 4.7 8.2 3.3 2.4 
ZINC (ZN) DISS 0.98 8.5 5.2 9.3 6.6 4.2 4.5 1.4 0.35 

o 
CO 

CO 
CO 

ALL QUANTITIES IN MILLIGRAMS PER LITER UNLESS OTHERWISE NOTED 
BLANK LINE INDICATES PARAMETER NOT TESTED 


